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SUPERCAB NOW HAS THERE'S MORE FRONT HEAD ROOM 
MORE REAR LEG AND HIP ROOM. THAN ANY FULL-SIZE PICKUP. 


THE ALLNEW 1997 FORD F150 


"Always wear your safety belt. | 
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THE ONLY FULL-SIZE PICKUP EXCLUSIVE 60/40 SPLIT REAR BENCH FOR INFO KIT: 1-800-992-9922 
WITH STANDARD DUAL AIR BAGS’ FOLDS ТО FORM A FLAT.LOAD FLOOR. WEB SITE: http://www.FORD com / 
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troducing more 


your Pentium: processor-based PC. 


Upgrade your Pentium® processor-based 
PC with a Pentium OverDrive* processor. 
The new Pentium 

OverDrive processor 


Is an easy-to-install, 


| single-chip CPU 

upgrade that gives you a performance 
increase of over 50% on a wide range 
of popular software’, Like multimedia 


1996 Inte Cory oration. "Based on upgrading a 60 MHz Pentiun 


processor running a range of 16-bit productivity applications. * АП oth 


H 
er brand names 


and games, or operating systems like 
Windows: 95. 

Pentium OverDrive processors are 
now available for 60, 66, and 75 MHz 
Pentium processor-based PCs and, as 
always, for most Intel486" processor- 
based PCs. All affordably priced. 

So if more performance is your 


ultimate goal, call your local dealer 


nprocessor-based PC with a 120 MHz Pentium OverDrive 


are trademarks of their respective owners 


or call FaxBack: at 1-800-525-3019, 
doc. *8739 for pricing and availability 
information. Or visit our Web site at 


http://www.intel.com/procs/ovrdrive/. 
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ow far does the sky go? Why do trees grow up? 
Who makes flowers? Where does the sun go at night? 
Kids ask tough questions. At Coleman, we 
make products that help you and your children 
get out and find the answers together. Like our tough 
даурасќә апд fann y packs which are the perfect place 


to store an afternoons supplies. Or even our new 


feet dry and comfortable. Call 1-800-685-5255 


Jor a free copy of our new product guide. 


line of rugged hiking hoots that will keep your troops 


(1996 The Coleman Compana; Inc. 
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High Tech at Home and on the Go 


IF YOU'VE BEEN PATIENTLY waiting for solar power to come of age, this 


month’s cover story delivers good news: solar roof panels that can substitute 


for ordinary shingles are here. If you like your new technology mobile, don’t 


miss our hands-on test of the world’s smallest cellular phones. And if you are 


a dedicated road warrior, we’ve got tips galore in the Essential Technology 


Guide to Travel. Not everyone chooses planes, trains, or autos, however. For 


thrill-seeker Steve Fossett and three other adventurous teams, high-tech balloons are the vehicles of choice. 


Their quest: just the first nonstop around-the-world flight.—Fred Abatemarco, popscied@aol.com 


Ever-Present Diseases 


IT’S CLEAR that our government is 
not allocating adequate financial 
resources to the Centers for Di- 
sease Control [^A Plague on All Our 
Houses,” Jan.]. As an informed tax- 
payer, I understand the difficulty of 
balancing the myriad needs of our 
society against the need to trim the 
federal budget. The number of 
“worthy” causes overwhelms avail- 
able funds. Nevertheless, the battle 
against infectious diseases deserves 
higher priority than it currently 
receives. In addition to a lower tax 
burden, we should also leave our 
children a healthier environment. 
James Tyrone Cooper 
jamesco@ix.netcom.com 


WHILE I enjoyed your article on 
deadly diseases, I was amazed you 
didn’t mention Chronic Fatigue 
Syndrome. While the name given 
this disease in 1988 may sound triv- 
ial, the symptoms and widespread 
disability are not. 
]. Werner 
Westchester, N.Y. 


Radio Recall 


RECENTLY YOU answered a ques- 
tion about giving radio stations call 
letters with a prefix of “W” in the 
East and “К” in the West [FY], 
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Jan.]. You could have mentioned 
that a few stations were "grandfa- 
thered" before the international 
agreement in 1953 and retained 
their original call letters. I grew up 
listening to WHO in Des Moines, 
Iowa. There's also KDKA in Pitts- 
burgh, the first commercial station, 
founded in 1920. 

Richard J. Raridon 

Oak Ridge, Tenn. 


Concrete in Space 


YOUR ARTICLE, "Making Concrete 
on the Moon" [Science and Tech- 
nology Newsfront, Jan.], states that 
concrete made in microgravity 
"has no air voids, so it 1s stronger." 
Strength is only one measure of the 
quality of concrete. Another is dur- 
ability. On Earth, engineers have 
found that concrete with about 6 
percent air voids resists damage 
from freeze/thaw cycles better than 
concrete with no air voids. On the 
moon, where temperature varia- 
tions are more severe, air-entrained 
concrete may prove more durable. 
Was this evaluated? 
tbabacz@aol.com 


No, durability was not evaluated. 
The fundamental goal of the “Con- 
crete in Space” experiment was to 
see if, in fact, materials used to 
make concrete could be mixed to- 


HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: PSReader@ aol.com 

Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: PSLetters@aol.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 
E-mail: AskPopSci@aol.com 


` SUBSCRIPTION INQUIRIES 


For subscription or delivery problems, 
or change of address please write to: 
Popular Science 

P.0. Box 5100 

Harlan, Iowa 51537 
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gether in a unique microgravity en- 
vironment to produce a concretelike 
mortar without human intervention. 
Also, the space-made concrete was 
evaluated with regard to crystal for- 
mation, degree of hydration, pore 
volume and distribution, and com- 
pressive strength.—Mark A. Bury, 
Master Builders 


Essential Comments 
to Fitness 


YOU SAY the best way to treat patel- 
lofemoral syndrome is to strengthen 
the leg muscles, primarily the 
quadriceps [“Essential Technology 
Guide to Exercise and Fitness,” 
Jan]. This is correct, but you missed 
the most important part. 

The majority of below-the-knee- 
cap pain is caused by muscular im- 
balance. In most people, the outer 
quadriceps muscle is stronger than 
the inner quadriceps, creating a pull 
of the kneecap over toward the out- 
side, causing the patella to rub against 
the femur. To fix this, strengthen the 
inner quadriceps with leg lifts, leg 
raises, and so on. But when perform- 
ing these exercises, turn your leg to 
the outside to involve and isolate the 
inner quadriceps to a greater degree. 
When doing leg raises with no 
weight, point your toes toward your 
body and turn your foot outward. 

maxx @datasync.com 


Patellofemoral pain syndrome is 
usually caused not only by weakness 
of the inside muscle in relation to 
the outside muscle, but also by 
tightness of the outside muscle, 
which can cause the patella to slide 
to the lateral side of the knee. 
Otherwise, your comments are cor- 
rect.—Dr. Stephen ]. Nicholas, asso- 
ciate orthopedist for the New York 
Jets football team 


IN JANUARY'S "Essential Technol- 
ogy Guide," swimming is listed with 
jogging and walking as good for 
improving cardiorespiratory endur- 


ance. Swimming wasn't mentioned 
on the muscular side, however. 
surely 20 minutes of swimming 
would build muscular endurance by 
applying "continuing force on all 
the major muscle groups." As for 
flexibility, swimming becomes a 
stretching exercise in itself. Swim- 
ming provides three workouts in 
one—and doesn't cause bad knees. 
Jan Anderson 
januson @aol.com 


Calling All Satellites 


IN *AMERICA'S First Eyes in Space" 
[Feb.], you didn't mention the sta- 
tus of KH-11. Did KH-11 die, or is it 
still functioning? 


Roy Lavender 
Long Beach, Calif. 


The KH-11 satellites remain in ser- 
vice; details of the program are high- 
ly classified.—Stuart F. Brown 


Picture Circus 


IN YOUR article on Oshkosh 
(“Flying Circus,” Mar.], the caption 
on page 54 implies that the planes 
in the photo are P-51s. Hey, the 
first two birds are late model 
Spitfires. The only identifiable 
Mustang is the third plane down 
the row. It has the typical North 
American landing gear fairing visi- 
ble in the photo. Also, on page 57, 
the lower photo is not a Stearman. 
It’s a Waco UPF 7. I’ve flown both. 
Col. John Edward Stavast, USAF, Ret. 
Austin, Texas 


Corrections: In "Get Set for the 
Super Disc" [Feb.], the bit rate for 
Sony's demonstration of “Sleepless 
in Seattle" should have been 3.2 
megabits per second. In “Chariots of 
the Gods” [Feb.], a difference of 3- 
dBA is perceptible, while a differ- 
ence of 10-dBA is twice or half as 
loud. The photograph on page 44 of 
the March issue was taken by R. 
Gaillarde / Gamma Liaison. 
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Mobile Tactical Operations Center as seen 
through simulated night vision equipment. 


, Whether youte tracking troop movements with computers or searching a night land- 


To таке fora career in the scape with an infrared viewer, you'll find the 
future, you'd better learn to right training for tomorrow in the Army today. 


i see in the dark. L | You'll learn the skills you'll need to keep up with 


| "T lial tools m:osļ|d = 31x: oss d i tho 712+ oceta: So 1:þ os 1420 {азо о to otost o oosoomwd 


{ 


525 ma “far” 


| M | | ^u 
T method. b 
É á | 


pet cie BATON 1 
SN M" m 


SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 


Injury, Premature Birth, And Low Birth Weight. 


No doubt about tt. 
You can switch down 
to lower tar and still find 

satisfying taste. 
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Sight and Sound 


FOR THE ART lover in every audio- 
phile, there's the BeoSound 9000. 
The sleek CD player and radio, 
available in May, displays six 
(preferably handsome) CDs. A 
fuzzy-logic-controlled motor drive 
races—from 0 to 60 mph in 5.7 
seconds—along to play your selec- 
tions. You can see the discs spin- 
ning as they play. The result looks 
like a work of art and, at $4,000 
without speakers, costs like one 
too. Bang & Olufson of America, 
1200 Business Center Dr., Mount 
Prospect IL 60056. 


Office on the Arm 


BRITISH TELECOM'S PROTOTYPE Office on the Arm is based on 
a Macintosh platform [see Electronics Newsfront, April]. A 
touch pad replaces the keyboard and mouse. The screen dis- 
play enlarges, or users may opt for a head-mounted 
display resembling a virtual reality 
visor; it includes stereo ear- 
phones and a microphone 
for use with voice-recog- 
nition software. BT Labo- 
ratories, Martlesham Heath, 
Ipswich IP5 7RE, England. 


Zoom Binocs 


TWIST THE ZOOM ring on the diminutive Pen- 
tax 8-20x24 UCF Zoom Binoculars, and you 
can look even more 
closely at birds, the 
horizon, or other 
sights. The $334 
binoculars weigh just 
17 ounces. Pentax, 
35 Inverness Dr. E., 
Box 6509, Englewood 
CO 80155-6509. 
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Speed and Grace 


AN ULTRA-SLIPPERY HULL makes the Mannerfelt B-28 faster than 
other monohulls of comparable size and power, says the manufacturer. 
A double-stepped bottom creates three different planing surfaces and 
underwater air lubrication; aerofoil wings as deck extensions provide 
lift; a sleek shape cuts wind drag. A 405-horsepower V8 inboard en- 
gine and dual propellers help push the craft to 80 mph with excep- 
tional fuel economy. Cost: around $63,000. Ocke Mannerfelt Design 
AB, Danderydsvagen 69, 182 62 Djursholm, Sweden. 


AN INTEGRAL 10-horsepower 
electric motor built into each back 
wheel marks the hybrid drive of the 
dual-mode Renault Next. The batteries are 
2 charged by an onboard gas engine. Batteries 
A alone normally power the car, but for hard accelera- 
tion, the 750cc 47-hp engine automatically cuts in, 
while simultaneously charging the batteries. Renault Presse, 
34 Quai du Pond du Jour, 92109 Boulogne-Billancourt, France. 


Recip Power 


FOR BIG JOBS, the Bosch B4610K 
reciprocating saw has the most powerful 


motor available, at 10.5 amperes. It has a 1 1⁄4- 


inch stroke and a time-saving clamp that lets 
you change blades without a wrench. It will be 
available in April for about $330. 


: axe 
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High-power Automatic 


FUJI'S ENDEAVOR 4000SL pairs a 4x 
zoom lens (25mm to 100mm) with 
ultimate point-and-shoot control. 
Its light metering, multiple flash 
modes, and auto-exposure system 
make picture taking easy, even for 
beginners. As one of the first Ad- 
vanced Photo System cameras, the 
4000SL features titling and date on 
the back, three print-development 
formats, drop-in film loading, and 
print-quantity selection on the fly. 
The price should be around $500. 
Fuji Photo Film, 555 Taxter Rd., 
Elmsford NY 10523. 
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Pump Out of the Jam 


BILGE PUMPS REMOVE excess water from boats, but they 
can't handle a catastrophe like a hole from an impact. Now 
the patented Ericson Safety Pump ejects water at 15 gal- 
lons per second; when not pumping, it acts as a blower. At- 
tached to a propeller shaft, the pump spins water out in a 
whale-spout-like jet. Prices: about $600 or $1,800, depend- 
ing on model. Ericson Safety Pump Corp., 435 Roosevelt 
Blvd., Tarpon Springs FL 34689. 


GREG WARABATASHI 


. Rotation [® 
of propeller 
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" The Everywhere Phone Skinny Rear 
MOTOROLAS IRIDIUM low-orbit satel- SHARP'S 43 
lite-communications system will HWP1000 is the first 


rear-projection TV 
with an LCD panel to 


begin commercial service in late 
1998. But this Model G prototype 


phone will serve in tests later this display images. This 
year as the first satellites are system makes the 
launched and come online. Irid- cabinet of Sharp's 43- 


inch model nearly as 
slim as a 14-inch CRT 
TV. The company also claims 

it is 1.5 times brighter than previous rear-projection TVs. 
Sold in Japan as the GAIA series, the 43-inch model costs 
about $3,600; the 36-incher's price is about $3,200. It 
should be available in the United States this fall. 


ium phones run on 0.6 watts— 
like cellular phones—and also 
operate on the cellular-like 
GSM networks. Motorola, 
Satellite Subscriber Products, 
600 N. U.S. Highway 45, 
Libertyville IL 60048. 
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American Exoticar 


CONCEIVED IN THE 1970s as America’s defense against Ital- 
ian-built "exoticars," the Vector has been reconfigured with 
a 490-horsepower V12 engine supplied by Lamborghini. A 
Florida production run of ‘96 Vector M12s is scheduled for 
this year. Price: $184,000. 


APPLES TO APPLES, 
OR TOTAL 


Subaru Legacy 2.567 


The nerve of us. Pitting the engineering 
ingenuity of the legendary Porsche 911 
Carrera 4* against that of the new Subaru 
All-Wheel Drive Legacys 2.5 GT. Preposterous! 
Call us crazy, but we see distinct similarities. 


TWO BOXER ENGINES: HORIZONTALLY 
OPPOSED, YET SO MUCH ALIKE. 


The horizontally opposed boxer engine 

| has a lower center of 
gravity that increases 
stability and reduces 


| vibration for a 


| | smoother, more 
enjoyable ride. Naturally, Porsche s got one. 
And so do we! Ours is a 2.5-liter, 16-valve, 
DOHC beauty. And though our 155 horses 
may be outnumbered by theirs (270 hp), 
the Legacy 2.5 GT's low-end 155 Ib-ft 
torque nicely delivers a highly responsive, 
high-performance engine. 

THE TRACTION CONNECTION: 

ALL-WHEEL DRIVE. 


Sure, the Carrera 4 sticks to curves like 


bug splats on a wind — —— — — 
shield. Maybe that’s id p = Cup 
because Porsche О Мтне" — 7 
equips their top-of- 


the-line car with the ڪس‎ и 
superior traction of 


AILWheel Drive — 


just like us! Subaru All-Wheel Drive continu- 
ously monitors road conditions, automati- 
cally transferring power from the wheels 
that slip to the wheels that grip — actually 
helping you avoid accidents. Combine this 
with a horizontally opposed engine and 
optimally tuned suspension, and you get the 
Subaru All-Wheel Driving System, and a 
Legacy 2.5 GT that's daringly fun to drive. 


THE TWO FACES OF BEAUTY. 
We're the first to point out: When it 
comes to style, the Porsche 911 is a real cherry. 
But with aerodynamic ground effects body- 


rsche 911 Carrera 4 


2.5 GI driving environment is actually built 


around a driver, not a formula. What's 


more, it comes in two sleek body styles: the 
sporty Legacy 2.5 GT Sedan and the roomy 
Legacy 2.5 GT Wagon. Body styles that 
Porsche doesn't even make. 
OUR PRICE IS GREAT. THEIRS 
IS MUCH GREATER. 
We admit it. Starting at just $22,295, 

the Legacy 2.5 GT is no match for, well, any 

Î Porsche — the 911 Carrera 4 
| = included. What's more, with 

EE an EPA fuel economy of 
= 1 20/26 mpg, the Legacy 2.5 
E GT has a less voracious 
4 T e appetite. And with typical 


e per Subaru low maintenance, it 
p T S T TIN | 


EF 4 | won'tcost you much down 
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work, contoured halogen headlights, rear 


decklid spoiler and polished 5-spoke alloy 
wheels, the Legacy 2.5 GT is one hot tomato, 
too. Inside, too, it's engineered with both 
style and ergonomics in mind. With easy-to- 
read analog gauges, easy-to-reach controls, 
a deeply bolstered, 10-way adjustable driver % 


seat — even a retractable cupholder — the 
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| the road, either. 

So there you have it. But don't take our 
word — compare for yourself. See your local 
Subaru dealer for a test-drive, or call us at 
1-800-WANT-AWD. 

Now, how do you like them apples? 


SUBARU. 
The Beauty of All-Wheel Drive 


‘Pictured is the Porsche 911 Carrera 4. {MSRP of Legacy 2.5 GT Sedan 4EAT with a 2. 5-liter engine. Price does not include inland transportation, taxes, license and title fees. Dealer's actual price may 
vary. 1996 EPA estimate. City 20/Hwy 26. Use for comparison only. Your actual mileage may vary. 


WHAT’S NE wit "m 


Automatic Camcorder 


MOTION SENSORS in the Panasonic 
PV-D506 let you set up the cam- 
corder to record only when there's 
action in front of the lens; record- 
ing automatically stops 30 seconds 
after the motion ceases. Another 
sensor built into the $1,000 
point-and-shoot cam- 
corder turns the 
light beam on 
and off automat- 
ically as needed. 


Solar 
Panels 


GREG MAXSON 


New View from Space 


EUROPE'S INFRARED Space Observatory, which took 
two-and-a-half years longer than planned to complete, 
recently was launched into Earth orbit by an Ariane 
rocket. For the next 18 to 22 months, the $1.3 billion 
satellite will view the heavens in infrared light, some- 
thing the orbiting Hubble Space Telescope can't do. 
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_ Tension bars 


Up and Away 


STORE YOUR BIKE on the ceiling with the Sus- 
pended Pivotal Bike Storage Rack. Pivot the rack 
90 degrees downward, place the bike on it, and ro- 
tate the rack back up against the ceiling. No 
drilling is involved. Price: $120. Odessa Design, 
Box 3230, West Lafayette IN 47906. 


Ramjet Missile 


WEDGE-SHAPED inlets under the 
S225XR air-to-air missile, jointly 
designed by British Aerospace 
and Saab, show that it has an 
air-breathing ramjet engine 
rather than the usual rocket. This 
gives it a longer range and the 
ability to turn more sharply to 
catch an evading target. Several 
Western companies are using 
ramjets to match the range of 
Russia's Vympel R-77 [see "Cy- 
berfighter," Aug. '95]. Britain 
may place the first order for mis- 
siles of this kind next year. 
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This picture tells the story better 
than any words can. In our overstrike 
tests, the Stanley hammer outlasted the 
competitor s brand by a 4 to | ratio’ 

You see, after years of research 
(and a whole lot of sleepless nights) our 
engineering department concluded 
that jacketed, solid-core fiberglass is 
more durable than the compression- 


In a durability test, the comp: 
lasted 60 seconds. If you hopan 
for longer than that, buy a S 


molded variety some ofour competitors 
use to make their hammers. 

That's the Stanley philosophy. 
Dont quit working until your product is 
perfect. You'll find this kind of dogged 
determination across the board at 
Stanley. In everything we make. Like 
a garage door insulated to reduce 
noise. Or a closet organizer made 


*Overstrike test conducted by striking hammer handle against metal object. $1994 The Suniey Works 
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with steel planks instead of wire so 
it doesnt wrinkle your clothes. 

It's innovative thinking like this 
that's kept us ahead of the competition 
for more than 150 years. At Stanley. 
were not happy simply churning out 
products. Were only happy when our 
products are better ШУТ 
than anyone. elses. ^ helpsyoudethings right: - 


Doral is on the road | the a and QV a ; = 
of America. Guess our location us 3 the clues in the бу Ut 
апі you could win! — — — о 26 


* , ч ر‎ 
. р 
Д | ч " ы z yp. 
\ L 4 V ian Rer puo. 
' ا‎ a i3 LOW. E Le 
Ü ; ij E kg а $ +” 1 Pee “os 
Iita ы $f i L 
А es Hmc oor PB 
i i = : ыу = “ч, s 
"LA pA а Ў 
“щук a 
*. ъъ 
an =< = Ба " 
rut 2 è FLA ۴ + t 
= - == aa wow 
^^ 3 T. "NT ы 
= з 
в № 1 
3 = ед 3 ғ " 
А t 
ab. = 
a & 
. а 
E 
T 
۴ J Р T7 
Pa 
7 
= 
T 
at E 
جا‎ x 
TA 
s. А 
V Ts „23 
FRU. 
oF 
à -— 
һа - 
z “al 
a% =, ie 1 
= E 
- i rd 
EN 
P sm 
ч E 
y 
à - 
È Ы m 
- . РР 
- Ж ч E =. a LI æ 
БЕ "ы ' д 
" = F = a 
ы = "= am ol 
k. л 
С LT] 
E E — F, +r Pon - 
ww 
; dee 
* E = Y. Е = 
daz Wt Pate a 
L1 рр 1 t Г ^ > = 
o = * Xr. ET = 9 е 
ae a н 
т ч te Ё ï " il he 
i ^. EL e. ы = 
е P = A FrT * 
* J А TF ч м 
E - "№ ee : 
^ alin Dur a 4 № E mi ы 
] = М i" T *& " 
=. LJ 
. “чы > UA We BO. > 
З ^. "xx am i a - а Ы = + 
7 k, „кў =, xw e Е - См À 
= A i i w = ғ 


John Mills 4q = ا ا‎ he 
` Doral Man ufuctùring ^ p ge ER: 
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It's a way of life i 
And it's why weg renim taste 


ме" | ES pack for details. 


SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 
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“1 HAVE Two Loves IN My LIFE... 


| MARRIED ONE 
AND I Mow WITH THE OTHER? 


Most people have strong feel- | full-pressure lubrication. 
ings when it comes to their еа Б. Or the extra-tight 20-inch 
John Deere lawn tractor. ; eeg turning radius, to name a few. 

Maybe it’s because over 3) —— — Then again, there's also the 


96 percent of John Deere owners are 
satisfied with their tractors. Which makes 
John Deere lawn tractors number one in owner 
satisfaction, when compared to other brands: 

Or maybe it's a combination of features that make 
these owners so happy. Features like hydrostatic 
Twin Touch" two-pedal foot control. Powerful over- 
head valve engines with cast-iron cylinder liners and 
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fact that John Deere lawn tractors 


` have the highest resale value of any lawn tractors on 


the market." (Of course, getting John Deere owners 
to part with their lawn tractors is another story.) 

But of all the things that make John Deere owners 
the most satisified, one thing's for sure. While most 
people have only one love in their life, John Deere 
owners are lucky. They can count on two. 


DEER E* 


Tiny Zoom 


THE ULTRACOMPACT Olympus 38-105mm Stylus 
Zoom 105 claims the title for smallest, lightest 
3X zoom camera. Weighing in at 8.5 ounces, 
the fully automatic camera measures just 4.7 
inches wide, 2.5 inches high, and 1.7 inches 
deep. The price? $436. It should be available 
this spring. 


Quick Check 


FOR QUICK PRICE checks and faster check- 
out, scan bar codes as you shop with the 
Personal Portable Shopper (PPS). If you de- 
cide to purchase an item after scanning it, zs 
press the plus key; remove an item with дм 5-5 
minus. The equals key displays a running 


total. Finished? Return the Shopper, receive 
a bar-code ticket, and proceed to a pay sta- 
tion. PPS is available in Finast Supermarkets. 
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err d Speedy Duck 


й THIS PROTOTYPE MAGLEV TRAIN тау look like а duck, but it does- 


n't fly like one. The aerodynamic, wedge-shaped nose is but one 
of the features expected to help the Superconducting Magneti- 
cally Levitated Linear Motor Car travel up to 310 mph. The Cen- 
tral Japan Railway hopes the experimental train will one day ease 
traffic congestion between Tokyo and Osaka. 


Card Wrangler 


ATTACHED TO A PC, the Seiko Smart Business Card 
Reader aims to organize that unruly herd of busi- 
ness cards in anyone's office. Scan up to four 
cards per minute; in 15 seconds, the person's 
name, title, company, and so on appear in appro- 
priate fields. Then, using the Reader's database 
software—or other popular contact-management 
program—you can see the card's image (400-dpi 
resolution), or view the contacts in a database or 
as a list. Price: about $300. Seiko Instruments, 
1130 Ringwood Ct., San Jose CA 95131. 
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*€[65,.895 NL S.R.P. of Lumina as s 10wn incluc 
For a brochure call 1-800-950-2438. 
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Seats Six Adults. And For Around $16,900, 


At Chevrolet, we don't think a little elbow room should cost you an arm and a leg. That's the same 
kind of thinking that puts a 160-horsepower V6, dual air bags and theft-deterrent system into a well- 
built, user-friendly sedan for around $16,900. It's also the same kind of thinking that lets you drive the 
smooth-riding, quiet and comfortable Lumina up to 100,000 miles before your first scheduled tune- 
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umina Does It Rather Comforta 


up and 100,000 miles or 5 years before you need to change engine coolant. But that still wasn’t enough. 
On board each Lumina is a new diagnostic computer which can detect emission system problems 
before they can seriously affect performance. In other words, you're getting a lot of car for the money 
and a car you can trust. And that’s why we call it a Genuine Chevrolet. 


LUMIN A БЕУ GENUINE CHEVROLET 


WHAT’S МЕЛ 


Electric Fun 


TWO 75-AMPERE/HOUR BATTERIES provide this electric go-cart with a 12-mile 
range (on the flat) and a top speed of 10 mph. A T-bar steering shaft tilts up 
for access to the single bucket seat. Price: about $2,215. Green Drive Int'l. 
Ltd., Hollywood Works, Valley Road, Cinderford, Glos GL14 2PD, England. 


WHILE ONLY SLIGHTLY larger than its 
QV-10 predecessor, the Casio QV-30 
digital camera takes better pictures 
that you can see on a larger display— 
2.5 inches vs. 1.8 inches. The 8.5- 
ounce camera holds 96 pictures at 
about 320 by 240 resolution. The 
price is approximately $1,000. 


Understanding Made Easier 


ANY ELECTRONIC TRANSLATOR can tell you gato is Spanish for cat. Now 
Seiko's Advanced Translator helps with compound verb forms too. Key 
in a verbal phrase, like he is sleeping, and the TR-2720 translates el 
esta durmiendo. It handles 1.1 million verbal phrases, 150,000 words, 
and more than 300 everyday phrases. Versions for German, French, 
and Italian are due next year. Price: about $60. Seiko Instruments, 
2990 W. Lomita Blvd., Torrance CA 90505. 


| Keeping Pace 


| A METALLIC BLUE 1996 Dodge Viper GTS Coupe will pace the 
| .80th running of the Indianapolis 500 on May 26. 

The Viper, which required no modifications to 
— —) TEI TAT meet Indy standards, 15 nearly identical 
| to the production version due this 

spring from Chrysler. 
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If You Can't 


Premium Plus 
EXTERIOR 


ШКА PURE WHIT 
SATIN FLAT 

[OK ACRYLIC LATEX • 15 YEAR DUM" 

EC" Aide Resistant « Excellent Hiding « Cimata wail 


Behr Premium Plus Exterior Paint with a 15-year warranty is made with 100% 
acrylic. Most paints are made with a lot less. And while it may be hard to tell the 
difference now, in a few years it will become painfully obvious. Behr Premium 
Plus, only from The Home Depot. The premium paint with a Home Depot price. 


©1996, The Home Depot, Inc. 


Firefighters. 
America is grateful for their service. 
They brave smoke, fire, exhaustion and risk 
their lives for us. Every day. 
Seven of every ten firefighters are volunteers. 
Most work full-time jobs in addition to 
fighting fires. They spend up ta six weeks a year 
training for the dangerous work they do. 
Hazardous materials and new technology make 
volunteer training more demanding and costly 
than ever before. At the same time, money is scarce. 
Let's give them a hand. 
U.S. Tobacco, the makers of Copenhagen” and 
Skoal® would like to help. From now until 
December 31, 1996, we are joining with 
our millions of adult consumers throughout 
the country and the National Volunteer 
Fire Council to donate a small portion 
of our sales to establish the 
NVFC 21st Century Fund.* This fund will 
help prepare America’s volunteer firefighters. | 
to face the chall enges of the 21st century. - 
To enhance the strength of community 
volunteer fire services like yours, U.S. Tobacco - 
guarantees its donation will be | no | less than 
one million dollars. 
When the alarm sounds, these heroes are always t there. 
Let's be there fot them. | 1 
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.. UNITED STATES TOBACCO COMPANY ІМС. __ 
` The makers of Copenbagen and Skoal tbank you. 


"NTERGREEN SMOKELESS TOBAC? 
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electronic transactions with the two 
most popular credit cards, but it 
does so with the blessing of key 
computer companies such as Net- 
scape, Microsoft, and IBM. Called 
simply Secure Electronic Transac- 
tions, or SET, the system scrambles 
your credit card number, making 

it unintelligible to hackers and sell- 
ers alike. A code enables merchants 
to verify the validity of the credit 
card number (even if they can't see 
it), and your authorization to use it, 
by electronically contacting the 
bank that issued the card. 

The SET system is being tested 
now, and the software will be avail- 
able free later this year. That should 
make cyberspace a whole lot more 
inviting for merchants from Venice 


to Peoria.—C.O. 
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computer. Consumers have little to 
lose—customer liability for fraudu- 
lent credit card use is generally lim- 
ited to $50. But sellers and credit 
card companies could lose plenty. 
More than one billion dollars in sales 
worldwide was lost due to fraudulent 
Visa and Mastercard payments in 
1995, for example. And the Internet 
is an international and "open" mar- 
ketplace, difficult to protect from 
would-be electronic thieves. So many 
vendors have been reluctant to in- 
vest heavily in online storefronts, 

The new online standard not 
only addresses the security of 


INTERNET 


Cyber-Swiping 
Your Credit Card 


ONLINE SHOPPING begins in 
earnest this fall. At least, that's what 
many online merchants hope will 
happen in the wake of the biggest 
retailing breakthrough to date in 
cyberspace: Visa and Mastercard 
have finally agreed on a common 
procedure for accepting credit card 
payments via the Internet and 
other online venues. 

There's good reason to 
believe that, this time, all 
of the entrepreneurial 
optimism about online 
shopping is warranted. 
The security of online pav- 
ments has been a major 
stumbling block to the 
growth of home 
shopping by 
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BEYOND 


HERE 


Voices and Video 


I HAVE seen the 
future of com- 
munication, and 
it is distracting. 
And the worst 
part is, my exas- 
peration 15 writ- 
ten all over my 
face—which 
you can plainly see at the other 
end of this connection. 

I'm talking about video phone 
calls, or videoconferencing as it's 
better known these davs. It's the 
Holy Grail of both the com- 
puter and communication in- 
dustries, and one of the most 
appealing lures of the informa- 
tion highway for consumers. 
That's why I agreed to check 
out Intel's ProShare system, 
one of the most popular PC 
video phone products so far. 

So what's it like to simulta- 
neously speak with and see 
someone who's not in the same 
room as you? It's novel, but not 
altogether likable. 

In the spirit of seeing the 
big picture, you should also 
know that videoconferencing is 
not cheap. Sending two-way 
video streams over phone lines 
at the rate of about 15 frames 
per second (or half TV's rate) 
takes some serious technol- 
ogy—and dough. The ProShare 
kit, which includes a camera, 
video-capture board, phone inter- 
face, and software, typically costs 
$1,000. That's not counting the 
fast Pentium computer you'll need 
to run it, or the high-speed ISDN 
digital phone line it requires. Get- 
ting the phone company to install 
an ISDN line takes patience and 
often costs $100 or more. The 
monthly charge is about $25, plus a 
dollar a minute to use it. 

Next, you have to find someone 


BY GINA SMITH 
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to call—no small feat in the very 
small universe of video-confer- 
encers. During my first two weeks 
with Proshare, I dialed up everyone 
with a ProShare system I could 
find. For a while, it was fun. My 
friend Leo held up his toddlers for 
me to see. My chihuahua got a lot 
of airtime. It was exciting to hear 
the ProShare line ring. On cue, I 
admit, Га comb my hair before 
sliding open the camera shutter, 
and then pose stiffly at my desk. 
But this process, and posture, 
got old pretty quick. Now, I find 
myself routinely picking up the reg- 
ular old-fashioned phone even 
when I want to talk to one of my 
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video-empowered friends. And it's 
not just on bad hair days. With a 
regular (cordless) phone, I can walk 
as I talk. I can also close my eyes, 
check my e-mail, clean out my sock 
drawer, type a letter, watch TV, and 
otherwise keep on being as I talk. 
When you're on a video call, 
there's a kind of sit-and-deliver 
mandate: Stare at the camera, ap- 
pear very interested at all times, 
and try to move as little as possible. 


Hiuvi5 ЫЛА 


It's just plain tiring, on both the 
body and the brain. 

Ironically, the video—the very 
epicenter of this technology's 
zing—becomes more annoying 
than appealing. There is a percepti- 
ble delay between watching some- 
one's lips move and hearing what 
they're saying, making it a little like 
watching a dubbed film. And all of 
the alleged benefits of picking up 
on facial subtleties (the raised eye- 
brow or furrowed brow) seem to de- 
scend into real-world reactions like, 
"Are those glasses new?" 

This is not to say that some 
form of video phone calls won't ul- 
timately replace the voice-only tele- 
phone as our primary communica- 
tions device someday. It probably 
will, especially for business use, 
since systems like ProShare have 
the added advantage of letting two 
or more people share documents 
and work on projects together. The 
video quality will get better, too, 
and no doubt the costs will keep 
coming down. 

We'll also change. Many of our 
parents and grandparents remem- 
ber a time when thev used the tele- 
phone only on special occasions 
and adhered to a formal conversa- 
tional etiquette we find hard to 
imagine. Future generations won't 
notice the awkwardness with video 
phone calls, in part because they 
might not have anything to com- 
pare it with. 

In the meantime, there's us and 
there's videoconferencing. Call me 
old-fashioned, but I'll take a real 
conversation over a Kodak moment 
...unless, of course, you're calling 
for my chihuahua. 


Gina Smith is the author of 101 
Computer Answers You Need to 
Know, and a syndicated radio talk 
show host. She appears regularly on 
Good Morning America. E-mail 
comments to PSLetters@aol.com. 
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Our monthly filter of the 
Internet's World Wide Web. 


CyberWeb Auto Magazine 
http://www.pixelpro.com/cwa/ 
Buy and sell, hotrods to classics. 


24 Hours in Cyberspace 
http://www.cyber24.com/home. 
html 

From the Day-in-the-Life people. 


North American Shortwave Assoc. 
http://www.mcs.com/~ralph/html 
/naswa/ 

Radio club news and program info. 


Bugs on the Internet 
http://www.orkin.com/ 
The insect, not software, variety. 


SATCO DX Satellite Chart 
http://www.sat-city.com/ 
Where the "birds" are, for techies. 


World Bank 
http://www.worldbank.org/ 
The very center of geo-finance. 


The Galaxy Page 
http://www.seds.org/galaxy/ 
A visual tour of the stars. 


Warner Bros. Online Web Cards 
http://www.warnerbros.com/ 
postoffice 

Remember Mom on her day, the 
new-fashioned way. 


Nikkei Net 
http://www.nikkei.co.jp/enews/ 
Business and stock news from Japan. 
CD Match 

http://www.ima.org 

A compatibility service for your PC LS Соно! BY VOLUME 1 
and popular CD-ROMs. —R— سان‎ 


CyberTimes 
http://www.nytimes.com/ 

Yes, it includes the crossword puzzle. 
Mobile Planet Online Catalog 
http://www.mplanet.com/ 

Gear for the portable lifestyle. 


Centre for the Easily Amused 
http://www2.islandnet.com/ 
~cwalker/ 

Links to low-octane laughs. 


DISTILLED IN AMERICA FROM AMERICAN GRAIN 


—Suzanne Kantra Kirschner 40% ALC/VOL (80 PROOF) 100% GRAIN NEUTRAL SPIRITS 51994 SLYT SPIRITS, 1) 
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Location, Location, 
and Cyberspace 
THE EYEBALL-straining process of 


pouring over thousands of house-for- 


sale listings in local papers, and the 
seemingly endless treks to real estate 
offices, may one day be relics of the 
past. In small steps, the real estate 
business has been moving online, 
and the practice of house hunting 
via your PC is building a stronger 
foundation with the addition of sev- 
eral key real estate brokers. 

Century 21 says its forthcoming 


service on America Online will pro- 


vide home listings with pictures, as 
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well as information about commu- 
nities. With more than 6,000 of- 
fices across the country posting 
listings, this service promises to be 
especially useful for out-of-area 
home searches. Century 21 will 
also provide mortgage and other 
home-buying related services. The 
service is expected to begin this 
summer. Coldwell Banker (http:// 
www.coldwellbanker.com/) and 
Re/Max International (http:// 
www.remax .com) are already on- 
line via the World Wide Web, 
though with limited participation 
by agents. 

The Web has many other real es- 
tate sites as well, though 
many are limited to a few 
states or cities, Home Net 
(http://www.intertel. 
com/), Real Direct 
(http://www. realdirect. 
com), and Home Web 
(http://www. us-digital. 
com/homeweb) are three 
such sites. Some localized 
listings, such as Colorado 
Real Estate Online 
(http://www. corealty. 
com) offer perks such as 
area maps to help you 

-find homes.—S.K.K. 


Over 6600 locations. 
Knowledgeable people. 
Questions answered. 


R) RadioShack. | 


You've got questions. 
We've got answers? 


Greetings from 
My Ink Jet 


WITH THE exploding popularity of 
color ink-jet printers, software makers 
are rushing to figure out new ways to 
help you exploit the rainbow at your 
fingertips. And several seem to have 
the same idea: greeting cards. 
Micrografx has teamed with Amer- 
ica's best-known card maker to pro- 
duce a CD-ROM title called Hallmark 
Connections Card Studio. It includes 
more than 1,000 pre-designed greet- 
ing cards and messages, plus hun- 


dreds of symbols and pieces of art 
you can use to create original cards. 
It comes with special paper and en- 
velopes, and an order form for more. 
Broderbund's latest edition of 
Print Shop Deluxe on CD-ROM, 
called Ensemble II, has more tools 
for creating greeting cards than ever 
before. It includes hundreds of de- 
signs, borders, and graphics, plus a 
quotes and verses "browser" to send 
an inspired (if copied) message. 
Microsoft also sells a card-making 
addition to its Bob collection, called 
Great Greetings.—C.0. 


We even have the bits and pieces to 
organize your bits and pieces. 


dding a phone? Hooking up a home theater system? Putting up an antenna or satellite dish? You don't 


need the mess of twisting, trailing wires and cables. When neatness counts, you need flexible split tubing 
to bundle wires, nylon cord ties, beaded wire ties, wall-feedthrough 


bushings, adhesive clips or wire staples. And you'll find it all at your в) RadioShack 
nearby RadioShack. We've got the products, the parts and the people to You've got questions. 
help you put it all together. For a store near you, call 1-800-THE-SHACK. We've got answers’ 


Regal. It feels like your 
favorite easy chair. Only faster. 


?Sporty? Or comfortable? You no longer have to choose just one. 
You can choose Regal. With its new strategically contoured, 
body-sensitive seats, Regal is exceptionally comfortable. 

And with its spirited 205-horsepower V6 engine, it's also 
powerful and athletic. Regal by Buick. For more 

information, call 1-800-4A-BUICK. 


The New Symbol For Quality 
In America. 


USA 


BY 


E ©1995 GM Corp. All rights reserved. А. 
Regal is a registered trademark of GM Corp. Official Sponsor of the 
1996 U.S. Olympic Team 


Buckle up, America! 
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Digital Versatile Disc 
Players to Debut 


THE PICTURE quality is twice as 
good as VHS, and the sound can 
make you feel like you’re at the the- 
ater. And it all comes on a shiny 
five-inch platter  .——— 


we now knowas  — 
the digital versa- 


MANUFACTURER 


Lucky Goldstar Electronics (LGE) NA 


Panasonic NA NA Late 1996 NA. 
Philips | | NA | $500 to $800* Late fall 1 
Pionear P qu | Aro E AM. NA Late 1996 
Samsung Rich hes CUN 80-10 $599 to $899* September 

Sony pnis ome! NA MM c NA Late fall NA 
Thomson | NE ANM ОМА. ETL $499; $699 | Late summer 
Toshiba O abor . SD-1006; 90:3006 $599; $699 Late summer 


* = estimated NA = not available 
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Beeper Cars 


EVER WISH you could send a mes- 
sage directly to someone's car 
dashboard? Or dial an 800 number 
and unlock your car doors because 
you locked the keys inside? These 
and other fantasies will soon be 
standard equipment on many cars, 
thanks to a pair of new car com- 
munication systems. 

AutoLink, a joint product of 
Sky Tel and auto electronics maker 
Prince, leverages the latest in pag- 
ing technology. The system inte- 
grates two-way wireless communi- 
cations—the same narrowband 
type used in the SkyTel 2-Way 
paging system—into a car's 
existing electronics, and 
couples it with a global po- 
sitioning satellite receiver 
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tile disc, or DVD. So when will you 


be able to get your hands on a DVD 


player? The first units should make 
their debut in late summer, with 
more to come in the fall. All, of 
course, will play movies—up to two 
hours on a single disc. And they'll 
be capable of delivering surround- 
sound, too, though only some will 
incorporate the 
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Dolby Digital de- 


coder needed for 
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AVAILABILITY 


PRicE(S) 


NA Early 1997 


for location tracking. Motorola is 
providing the paging and GPS 
hardware. A critical benefit: Emer- 
gency roadside assistance is sum- 
moned automatically when an air- 
bag is deployed (or when you push 
a button). It can also notify the po- 
lice if your car is stolen, and track 
the vehicle’s wherabouts. A car can 
even be remotely disabled when 
the speedometer drops to zero. 
The companies plan to offer 
several “convenience” services as 
well, including the messaging and 


An annular. mask lens reads. audio CDs 


a‏ چ ی ee‏ ی ی нанос ee‏ ییو ت 


SS SESS шю шыш Lou шты шыт шы Lu Luz пт шты Lu Lu Lu ш== SS т== ттт ттт пт ттт 


DMEwWSFRONTS 


even more distinc- 
tive surround-au- 
dio. All will also play 
standard audio CDs. Other fea- 
tures, such as the ability to show 
wide-screen pictures, may come 
later as more movie discs support 
them.—Suzanne Kantra Kirschner 


ADDITIONAL INFORMATION 


An electr optically controlled shutter reads а audio. CDs 
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Dolby Digital decoder included | 
. Dolby Digital decoders in some models - 
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door-unlocking features. Other 
such services include directions 
paged to a video screen in your car 
and the option of receiving real- 
time traffic reports and sports 
scores. AutoLink will be available 
as a factory-installed option in 
1998 (for the 1999 model year) on 
several yet-to-be-named car mod- 
els. The price should be about 
$500, plus monthly service costs. 
General Motors is offering a 
similar system called OnStar as an 
option on most 1997 Cadillacs. On- 
Star is a cellular phone-based sys- 
tem but employs GPS technology. 
It offers many of the same perks, in- 
cluding roadside assistance, remote 
door unlocking, and navigational 
help. OnStar promises more per- 
sonalized services, too, such as 
hotel reservations and flower 
deliveries. Cost: under 


T.  $1000.—Chris O'Malley 
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Digital Camcorders: 
Limited Appeal? 


BY MICHAEL ANTONOFF 


MANUFACTURERS have introduced 
six new camcorders that record digi- 
tally and sport significantly higher 
price tags than traditional, full- 
featured, less-than-$1,000 
analog machines. Instead of 
placing a continuous analog 
wave on tape, digital cam- 
corders store images as ones 
and zeroes. They also use 
mini-Digital Video Cas- 
settes (DVC) that are half 
the size of 8mm cassettes 
and one-twelfth the size of 
VHS tapes. But do the fea- 
tures these machines offer 
outweigh their increased 
price? Perhaps not yet. 

Although digital cam- 
corders produce sharper pictures 
than those from Hi-8 machines, the 
gain in resolution—to 500 lines 
from 400—is not likely to attract 
cost-conscious weekend camcorder 
users. The blank cassettes are also 
more expensive, harder to find, and 
max out at one hour of recording 
time versus two hours for 8mm. 
One advantage, though, is that mini 
DVC tapes recorded in one manu- 
facturer's model can be played in a 
competitor's machine. 

Digital camcorders also fall short 
when fast-scanning a tape in search 
of a scene. With traditional cas- 
settes, you can see the action whiz 
by. Playing a digital recording, how- 
ever, involves on-the-fly decompres- 
sion, so what you see depends on 
the amount of motion in the 
recorded scene. When the subject is 
stationary or slow moving, you'll 
have little trouble recognizing 
scenes. But fast action—by the sub- 
ject itself or from panning or zoom- 
ing—causes the image to break up 
into a colorful mosaic that’s unrec- 
ognizable until you play the tape at 
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normal speed. Unless you shoot pas- 
toral scenes, expect to spend time 
searching for recorded segments. 

As for features, the JVC and 
RCA models (identical except for 
the color) can take five-second 
scenes for quick pacing, record 18 
transitions such as wipes and fades, 
and play back the picture with a 
sepia tint or strobe effect. And, you 
can stuff one of these high-tech 
wonders into your raincoat pocket. 

Near the other end of the size 
range, Sharp’s digital entry is, at five 
inches, the largest-screen Viewcam 
yet. It has the same special effects 
found in traditional high-end View- 
cams, such as framing the picture 
on a 16- by 9-inch screen or freezing 
an image while recording audio. 
Like the JVC and RCA models, it 
comes with a docking station into 
which you slide the camera so that 
cables to a TV or VCR remain con- 
nected. As for the audio zoom fea- 
ture designed to narrow the 
microphone pickup to the subject 
in close-ups, the difference is too 
subtle to be useful. One thing miss- 
ing in the digital Viewcam is the 
ability to input from an external 
source, That's a shame, since the 
original Viewcam is versatile 
enough to function as a monitor 


and recording deck. 
Though all digital cam- 
corders include analog-out connec- 
tions for TV viewing and copying to 
standard tape, only Sony's models 
handle digital input and output. 
This digital port lets you create | 
even an umpteenth-generation digi- 
tal copy that's indistinguishable 
from the original. And with digital 
output, the signal won't have to be 
digitized if you want to get footage 
into your computer. The Sony mod- 
els implement the IEEE 1394 con- 
nection, known as Firewire, that 
enables computers to capture short 
video segments directly. 

But perhaps the most unusual 
use for the new format is as a digital 
still camera. After all, the solid state 
memory in today's digital still cam- 
eras is expensive, accommodates 
only a few dozen pictures, and typi- 
cally is not removable. A mini DVC, 
on the other hand, stores thousands 
of still pictures (plus sound), costs 
pennies per megabyte, and you can 
always рор in an- i 
other cassette 4 
as you need it. 


How They Stack Up 


CCDs x Pixels 


ds 5 Weight (pounds with | 
Bina Monal Mn y ta pe) per CCD 
JVC GR-DV1 bees 1х 570,000 
Panasonic PV-DV1000: ан ДЬ 3 x 270,000. 
RCA CC900D - i eee Е Е 1 x 570,000 
Sharp VL-DH5000 - . 1 LU E ш. d 3 x 410,000 
Sony DCR-VX700 | 2.9 I ix 410.000 
Sony DCR-NX1000 -i BB re p 3 x 410,000 
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Be a high-paid computer 
service technician 


Train With NRI — America's #1 Choice in Computer Training 


Only NRI gets you inside a powerful 
full-featured 486DX4/100 MHz 
computer system you keep — giving 


you the hands-on experience you need . 


to work with, troubleshoot, and repair 
today's most widely used computers 
and peripherals. There's no more 
affordable way to start a 
money-making career, even a 
profitable business of your own, 

as a computer service 
technician. 


Rely on the 

original — NRI 
Over a decade ago, 
NRI pioneered 
at-home training Bi 
in computer | 
servicing. Today, $ 
NRI offers the g 
oniy computer 
servicing course with 
real-world experiments 
using state-of-the-art computer equipment 
and professional diagnostic tools. 

There's no doubt about it: Working 
"hands-on" with all the most sought-after 
technology gives you practical skills and 
lasting confidence. Performing key tests 
and demonstrations, you're able to see for 
yourself how things work, what can go 
wrong, and how you can fix it. 


Train with and keep 
the most advanced computer 
in home study today 


NRI's unique training has you explore a top- 
notch computer system and its peripherals, 

beginning with the revolutionary 486DX4/ 
100 MHz central processing unit (CPU). 

You get to know your computer's 8 meg 
RAM, 128K cache memory, 540 meg hard 
drive, and 14,400 baud fax/modem. Then 
you gain an appreciation for the brilliant 
display of your Super VGA color monitor, the 
drama of your quad-speed CD-ROM drive 
and 16-bit sound card, as well as the cutting- 
edge technology of Windows 95. 

Plus, you learn how to use Ultra-X 
professional diagnostic hardware and 
software to pinpoint problems on any IBM- 
compatible machine. 


No experience needed, 
NRI builds it in 
Studies show that jobs for computer service 
technicians will be up by 38% in the next 
10 years. Even if you've never worked with 


NEW! 
486DX4/100 MHz 
Computer and 
Windows 95! 


computers before, NRI's interactive training 
builds such a solid foundation of know-how 
and practical experience that tomorrow's 
jobs can be yours. 

Right from the start, hands-on 
experiments reinforce concepts presented 
in NRI's bite-sized lessons. And because 
your work is reviewed by your personal 
instructor, you know for certain that you 
can apply theory to real-world demands. 


FREE NRI catalog tells more 
Send today for your free, full-color catalog. 
If the coupon is missing, write to: NRI 
Schools, 4401 Connecticut Avenue, NW, 
Washington, DC 20008. Or... 


SEND TODAY FOR FREE NRI CATALOG! 


| M597. 
[ Schools 4401 Connecticut Avenue, NW, Washington, DC 20008 i 
i Û MICROCOMPUTER SERVICING Û Associate Degree | j 

" Computer Programming x Networking with Windows NT in Accounting 
TV/Video/ Audio Servicing Bookkeeping and Accounting C] Associate Desree || 

Hm gree 

У Wi Рема ÛJ Visual Programming in C in Business Management | | 
| N 
|] Name (please print) Ag f 
| Address —*J 
І Cit | pes Sta — Zip | 
ty E te ip i 


Li Division of The McGraw-Hill Companies 


YOU GET EVERYTHING YOU 
NEED FOR SUCCESS 


IB 486DX4/100 MHZ COMPUTER 
Features 8 meg RAM, 128K cache 
memory, and 540 meg hard drive for 
exceptional data storage capacity and 
data access speed 

IB SUPER VGA COLOR MONITOR 

With] meg video memory 
IB EXCITING MULTIMEDIA 
PERIPHERALS 


Quad-speed CD-ROM drive, 
16-bit sound card, and 
speakers 

B FAX/MODEM 
14,400 baud for fast 
communications, plus 
ten free hours of rica 
Online 

B ULTRA-X DIAGNOSTIC 

| PACKAGE 

| R.A.C.E.R. II plugin card. 

| and QuickTech-PRO 

| software to help you 

! | detect problems on 
virtually all IBM- compatible machines, even 
if computer is 5% operational 

E МА! DISCOVERY LAB 

Complete breadboarding system to design 

and modify circuits, diagnose and repair faults 

E DIGITAL MULTIMETER 

Professional, hand-held test instrument for 

quick and easy measurements 

B WINDOWS 95 

Time-saving operating system that's taken the 

computer worid by storm! 


R.A.C.E.R. and QuickTech-PRO are registered trademarks 
of Ultra-X, Inc. Windows 95 is a trademark of the 
Microsoft Corporation. 


| CALL NOW! 
1-800-321-1634, Ext. 1696 


Accredited Member, Distance 
Education and Training Council 


0101-0596 | 


N E W © E Ire о N Н Load uen рон) чишу) aac АЙ НЕ. a a Сыер е еды ee ee eas qe BEIM aa BLU и КЫ ШЕЕ a Le ee САГЫ ЫЛЫМ АШЫГ СЫ A ЕЕЕ a а ЫШ Т 
| ! i 


t 
З 


Engine cords сап be hard to tug, 
in part because the piston is com- 
pressing the air within the combus- 
K^ tion chamber, says Milo Schauer 
ч of Makita. “The more com- 

pression you develop, the 
more power you have when 
the fuel-air mixture is ig- 
nited.” By adding a valve to 
let some of that air escape, 
manufacturers can make that | 
first pull significantly less 
strenuous. Homelite offers a 
decompression system, which it P 
calls its SmoothOperator feature, | 
on its 25cc and 30cc engines. And | 
Makita's new Happy Start feature, | 
available on its chain saws, places j 
a decompression valve in the side i 
wall of the engine cylinder, away l 
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Start-Up Technology 


NOTHING ANNOYS users of 
outdoor power equipment more 
than a product that won't start 
easily. So manufacturers have be- 
gun designing two-cycle engines 
that rev up on the first try. 
Poulan/Weed Eater, for exam- 
ple, has a new choke system for its 
Ultra Trim VIP trimmer/edger that 
starts the machine reliably on the 
first pull. When the operator moves 


the choke lever to “start” and yanks oiim an — id wi: wi sat from the combustion chamber. | 
; | (blue) away from the combustion chamber 

the cord, the engine has the correct alos kocp vaivaa fom becoming cogat That keeps the valve from becom- 

mix of fuel and air to start—and and marring performance, says Makita. ing clogged with deposits over time, 

keep running. That's because the says Schauer. 


larger-than-normal air hole to sup- Other manufacturers have easy- 
ply sufficient air. "It will run full to-start engines in the works. Ryobi, 
throttle on choke," says Weed for example, plans to announce its 


Eater's Mike Ferlito. version this summer.—].A.G. 


choke lever automatically squirts a 
small, precise amount of fuel into 
the carburetor, and the choke 
mechanism is outfitted with a 
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Future Faucets Go the suits, laboratory tests found some 

faucets' lead leachate levels 30 to 40 i 
Light on Lead times higher than allowed. | 
LEAD, A COMMON ingredient in the Last year, seven of the manufactur- { 
brass alloys used to make faucets, ers agreed to a four-stage plan that i 
can leach out—and that makes the would bring 95 percent of their prod- | 
water dangerous to drink, say some ucts to compliance levels by 1999. | 
environmental advocates. Now, an These companies are American Stan- | 
agreement between several faucet dard, Eljer, Elkay, Masco, Moen, Univer- РЕДИС. i 
manufacturers, the state of California, sal-Rundle, and Whirlpool. Although faucets? There is no simple answer, Í 
and others, establishes stringent lim- the settlement is only enforceable in since many factors contribute to the { 
its on the amount of leachate from California, several manufacturers say amount of lead that ends up in drink- ? 
these products. they will carry out the terms nationally. ing water. Some of these factors in- 

In 1992, California, the Natural Re- In January, the remaining three clude the mineral content of the water, 


sources Defense Council, and the Envi- — manufacturers—Chicago Faucet, Price the length of time water has been 
ronmental Law Foundation filed suits Pfister, and Kohler and its subsidiary, standing in the pipes, the age of the 


against faucet manufacturers, claiming Sterling Plumbing—announced that faucet, and, of course, the purity of 

their products did not meet Califor- they had also reached a settlement the municipality's water supply. Home- 

nia's regulation of faucet leachate lev- ^ with environmentalists. owners may call the National Lead In- 

els of no more than 0.5 parts of lead Does this mean homeowners should formation Center, at 1-800-LEADFYI, i 
per billion parts of water. According to worry about using their conventional for more information.—J.4A. G. | i 
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with funds from the Gas Research 
Institute, the cost of the Comfort 


hand, the drier indoor air enables 
homeowners to move their air con- 


DEHUMIDIFIER 


to $2,500, installed. The dehumidi- 
fier can be used as a stand-alone 
unit or as an add-on to a central air- 
conditioning system.—].A.G. 


perature and still feel comfortably 

cool; this should offset the water 

heater costs, says the company. 
Developed by Arthur D. Little 


Damp Houses 


IN THE SOUTHEAST, where sum- 
mers are hot and humid, air condi- 
tioners can make a house feel cold 
and clammy instead of comfortable. 
So homeowners often add dehu- 
midifiers to wring excess moisture 
from the air. Because these units 
employ compressors, however, they 
generate heat and force the air-con- 
ditioning system to work harder. 

Now homeowners have another 
option: a residential desiccant dehu- 
midifier. Manufactured by Comfort 
Enterprises, a division of Herrmidi- 
fier, in Lancaster, Pennsylvania, the 
Comfort Solution directs indoor air 
over a 15-inch-diameter spinning ro- 
tor covered with a silica-gel desic- 
cant, a material that adsorbs as 
much as 40 percent of its weight in 
moisture. À fan then blows the de- 
humidified air back into the house. 
The Comfort Solution can remove 
as much as 80 pints of water from 
the indoor air each day. 

To remove the moisture from the 
desiccant, the unit draws in outdoor 
air and directs it over a heat ex- 
changer warmed by the house's ex- 
isting water heater. The hot air 
blows over the rotor, drawing off the | le 
moisture; the moisture-laden air is 
expelled outside. 

The Comfort Solution doesn't 
need a compressor, so it creates less 
heat when running. However, it op- 
erates most efficiently when the wa- 
ter heater is set at about 160°F, ф 
about 40 degrees higher than the d 
temperature recommended to avoid | 
scalding accidents. Therefore, Com- 


і [ 
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A New Way to Dry Out | ditioner thermostat to a higher tem- | Solution ranges from about $2,000 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


Now, [ud а в E finish i is as easy f 
as PA on Minwax* Polycrylic® Protective ` 
- Finish. It dries quickly, allowing you to complete 
. your project in less time. 


fort Enterprises provides a valve Polyerylic has a low odor formula which makes 
that mixes the extra-hot water with working indoors more pleasant, and when your 
cooler water before it flows to the project is complete, simply clean up with soap 
kitchen and bathrooms. and water. Polycrylic. Because getting a beautiful 


When the unit is used with a gas- finish doesn't have to be a tough project. 


fired water heater, this higher tem- | ' | | | is 
perature setting adds somewhat to 4 MINWAX. К> MAKES AND KEEPS WOOD BEAUTIFUL 


the operating costs. On the other "iB = | ©19% The Thompsons Minwax Company #Мїшах and Polycrylic аге registered trademarks. 
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'ORTLAND SPEEDWAY 


“ORTLAND, OR 


EVERGREEN SPEEDWAY 
MONROE, WA 


TUCSON RACEWAY PARK 
TUCSON. A? 


COLORADO NAT'L SPEEDWAY 
DACONO. CO 


HEARTLAND PARK TOPEKA 
TOPEKA, KS 


STOL INT'L RACEWAY 


ARE IH SPEEDWAY 
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MILWAUKEE MILE 
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ODESSA. MO 


INDIANAPOLIS RACEWAY PARK 
INDIANAPOLIS, IN 


FLEMINGTON SPEEDWAY 
FLEMINGTON, NJ 


WATKINS GLEN INTERNATIONAL 
WATKINS GLEN. NY 


NASHVILLE SPEEDWAY USA 
NASHVILLE TN 


RICHMOND INTL RACEWAY 


Pu LIE SIUS jä 
Rll rity UND VA 


NEW HAMPSHIRE INT'L SPEEDWAY 


i iF Î 
LOUDON, NH 
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MARLINS VILLE SPEEDWAY 


NORTH WILKESBORO SPEEDWAY 


N. WILKESBORO, NC 


SEARS POINT RACEWAY 
SONOMA. CA 


MESA MARIN RACEWAY 
BAKERSFIELD. CA 


PHOENIX INTL RACEWAY 
PHOENIX, AZ 


LAS VEGAS MOTOR SPEEDWAY 
LAS VEGAS, NV 


SCHEDULE TENTATIVE SUBJECT TO CHANGE 


THE CRAFTSMAN TRUCK SERIES 
AND CRAFTSMAN TOOLS. 
TOUGHNESS RIGHT OUT OF THE BOX. 


THE NASCAR CRAFTSMAN TRUCK SERIES. ONLY ONE BRAND OF TOOLS IS TOUG 


ENOUGH TO BRING IT TO YOU. AND ONLY ONE PIT BOX IS TOUGH ENOUGH TO HOLI 


THEM. MADE WITH HEAVY-DUTY, SLAM-SHUT CONSTRUCTION. SMOOTH-GLID 


BALL BEARINGS FOR LONG LIFE AND DURABILITY. AND WITH OVER 21,000 CUBI 


INCHES OF DRAWER SPACE, STORAGE BY THE TRUCKLOAD. CRAFTSMAN PIT BOXES 


AND THE CRAFTSMAN TRUCK SERIES. THEY'RE THE TOUGHEST THINGS ON WHEELS 
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EXCLUSIVELY AT SEARS AND SEARS HARDWARE STORES 
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A BIG LAWN SAYS YOU VE MADE IT. 
A YARD-MAN SAYS YOU KNOW HOW TO KEEP IT. 


All Yard-Man lawn and sarden tractors 
offer more quality, more features, more grass- 
cutting power for less money. And they're 
American made by an American owned company. 


This is appropriate in that cutting lawns qualifies 


ine ШО "wr 


seas ав America’s other 


great pastime. Most 


for smooth and effortless driving. Ze 


Cruise control, too. (Important 


; i 
legion am 


because there's always more grass 


A Ji 
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than you.) Most have our exclusive 
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Triple Care System, which lets 
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Your choice. So you can be environmental, neat, 
or just lazy. And most take a snow-thrower 


attachment and tire chains. Many, a garden tiller 


and cultivator. э" ox o “Я 
Then there are - A i or pulis б. 
Ta porno Ec 


those standard | Mulch, Bag, or Discharge. Smart | 
Yard-Man features that just make down-to-earth 
ergonomic sense. An easy-to-read instrument 

panel and simple controls. Headlights, 
; i ‚а comfortable steering wheel, aud a 
cushioned seat for the long spells. 
PS: There's also a 2-Year Supreme 


Warranty. Believe us, that's a lot of 


grass. For your nearest retailer, 


you mulch, bag , Or discharge. YaRD-MaN call 1-800-YARD-MAN. 


It costs less, but it has so much more. 


LAMONT-DOHERTY EARTH OBSERVATORY 
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What's at the Bottom? 


OFF THE COAST of New Jersey, the 
sea floor has deep canyons cut into 
steep slopes. Off Florida, the conti- 
nental slope is a sheer, mile-high 
cliff. And off Oregon, rolling ridges 
are the most prominent features. 

These surprising differences 
have come to light in new images of 
the sea floor off the U.S. coast. Ma- 
rine geophysicists Lincoln Pratson 
and William Haxby, of Columbia 
University's Lamont-Doherty Earth 
Observatory, created the images us- 
ing data collected in the late 1980s 
by ships recording sound echoes 
from the ocean bottom. 

In the Gulf of Mexico off the 
coast of Louisiana, the new images 
have revealed an "alien, moonlike 
seascape,” says Pratson. "This data 


The coastal margin shows surprising diversity: 
Canyons and plateaus extending from California 


(below) contrast sharply with craters off 


Louisiana. Darker colors indicate greater depths. 


is the first to reveal just how bizarre 

and complex the sea floor underly- 

ing the Gulf of Mexico actually is." 
Some craters are large enough to 


swallow up the island of Manhattan. 


Their formation is driven by the 
movement of salt buried beneath 
the sea floor, scientists believe. The 
salt is being squeezed upward and 
seaward under the weight of sedi- 
ments dumped into the Gulf by 
rivers. As the salt moves, it leaves 
behind basins and bulges. 

Besides providing insights into 
the geological processes that shape 
the continental margins, the new 
images could help researchers 
who are exploring sites for off- 
shore oil, looking for safe places to 
lay fiber-optic communication ca- 
bles, and studying potential loca- 
tions for undersea hazardous waste 
disposal.—Dawn Stover 


To avoid sex-linked genetic diseases, a 
laser light assists sperm sorting. 


WILL THE question "Are you hop- 
ing for a boy or a girl?" become 
obsolete? It's now possible to pre- 
determine a baby's sex by sorting 
the father's sperm, since sperm 
type determines gender. Currently 
the technique is used only to keep 
parents from passing sex-linked 
genetic diseases to children. 

Female X sperm in mammals 
has slightly more DNA than male Y 
sperm, appearing brighter when 
stained with a fluorescent dye and 
passed through a laser beam. A 
computer reads the difference and, 
using a variation of a common tool 
used for blood work, gives a posi- 
tive electric charge to X sperm and 
a negative charge to Y sperm. 
Sperm are then sorted using termi- 
nals of the opposite electric 
charge to attract them. 

Sorting is 90 percent accurate, 
says Lawrence Johnson, a U.S. 
Department of Agriculture scientist 
who developed the technique for 
the livestock industry. Embryos of 
the desired sex are then implanted 
in the womb by in vitro fertilization. 

The first such birth was re- 
ported last year by the Genetics & 
IVF Institute, of Fairfax, Virginia. 
À fertilized female embryo was im- 
planted in a woman who carried 
the gene for hydrocephalus, a con- 
dition that results in an accumula- 
tion of fluid in brain cavities. 
Hydrocephalus usually affects only 
male offspring. The woman had a 
healthy girl.—Douglas McInnis 
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Go Team, Go 
JUST AS SOME jobs are best han- 
dled by teams of people working 
together, other tasks might be tack- 
led by groups of cooperative robots. 
That's the premise behind work at 
Brandeis University and MIT. 

Brandeis computer scientist 
Maja Mataric and colleagues have 
assembled 24 robots that can move 
around, pick up objects, and trans- 
mit and receive radio signals. 
Mataric has trained the robots to 
decide when to aggregate or dis- 
perse, travel in a flock, and search 
for "food," sharing information to 
maximize group yield. 

So far the robots, known as the 
Nerd Herd, have mastered the 
art of foraging for pucks scattered 
throughout Mataric's lab and can 
collect them efficiently without tram- 
pling one another in the process. 
She's recently added four larger and 
smarter robots to the group. *I can 


envision a system 
of natural leaders 
and followers even- 
tually evolving," 
says Mataric. Be 
fore long, she pre- 
dicts, robots could 
take over dangerous 
jobs like disabling mines, 
putting out fires, or cleaning up 
toxic spills. 

James McLurkin, a research sci- 
entist at MIT's Artificial Intelli- 
gence Lab, is pursuing a slightly 
different tack. He's studying ant 
colonies to learn engineering princi- 
ples that might be applied to his 
matchbook-sized "ant" robots. "Na- 
ture doesn't worry about getting 
things right all the time," McLurkin 
says. "It's OK to lose a few ants [ro- 
botic or real], for the success of the 
community." 

He now has a dozen robots that 
communicate via infrared signals. 
One “ant,” for instance, might an- 
nounce: “I found food." Others re- 
lay the message: *I found an ant 
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Never Say Die 
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HAVING LOOPED on an elliptical orbit 
around the sun 35 times and racked up 
more than 18 billion miles of travel in 
the name of science, the rugged 
Pioneer 6 spacecraft 
recently completed its 
30th year on the job. 
It's the world’s oldest 
functioning satellite. 
Launched in 1965, 
the 140-pound craft 
was designed for a six- 
month mission mea- 
suring characteristics 
of the solar atmos- 
phere. But the little 
traveler had a megadose of the work 
ethic built into its circuitry. The many 
accomplishments of Pioneer 6 include 
recording solar-wind velocities of more 


Pioneer 6's six-month mission 
has lasted 30 years. 


than 1.4 million mph, warning Apollo 
astronauts of solar flares that could 
have exposed them to harmful radia- 
tion during moon walks, and measur- 
ing the length of the tail of comet 
Kouhoutek in December 1973. 

Aging partly caused 
by collisions with cos- 
mic particles has gradu- 
ally degraded the per- 
formance of the probe's 
solar cells, leaving; _ 
enough electrical 
power to operate only 


instruments—a plasma 
analyzer and a cosmic- 
ray detector. Project 
manager Fred Wirth at NASA Ames Re- 
search Center says his team still com- 
mands the craft to transmit data home 
once or twice yearly.—Stuart F. Brown 


two of the original six 
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To accomplish certain tasks, many robot 
heads are better than one. 


that found food.” A similar scheme 
could work at landfills, with robots 
gathering salvageable materials. 
—Steve Nadis with Jerry Shine 


Not Matter 


ALL MATTER is built of atoms with 
a similar structure. The simplest, 
hydrogen, has a nucleus of one posi- 
tively charged proton, orbited by a 
negatively charged electron. Now 
the European Laboratory for Parti- 
cle Physics has created—for 40 bil- 
lionths of a second—the opposite of 
matter, called antimatter. 

By bombarding xenon gas with 
antiprotons (negatively charged pro- 
tons), researchers created antihydro- 
gen: an antiproton orbited by ап: 
antielectron (or positron). The anti- 
hydrogen was short-lived, because 
when matter and antimatter collide, 
the two annihilate each other. 

Scientists hope to explore the 
subtle differences between matter 
and antimatter, to learn more about 
the nature of the universe.—M.D. 


Neighborhood Watch 


FOR 35 YEARS, astronomers have 
used some of the world’s largest 
radio telescopes for SETI, the 
search for extraterrestrial intelli- 
gence [see “The Seekers,” Dec. 
95]. But what if ETs aren't calling 
on the radio? Shouldn’t we be 
looking as well as listening for evi- 
dence of galactic neighbors? Some 
scientists believe advanced alien 
civilizations would instead use 
lasers, which are superior to radio 
signals for transmitting informa- 
tion in space. 

To find such signals, laser ex- 
pert Stuart Kingsley of Columbus, 
Ohio, has built a small observatory 
for full-time optical SETI research, 
the first in North America. The 
Columbus Optical SETI Observa- 
tory uses a 10-inch Schmidt- 
Cassegrain telescope, a comput- 
erized control system, and a fast 
photometer—a photon-counting 
device that is capable of detecting 
the ultra-short laser pulses that 
might be used for interstellar 
telegrams. ‘Toward that end, Kings- 
ley is monitoring 1,000 sunlike stars 
within 100 light-years of Earth. 

Kingsley and others who are 
pursuing optical SETI believe that 
extraterrestrials would use pulsed 
lasers of massive power, much 
greater than anything that we cur- 
rently have on Earth. With all of 
their power packed into pulses 
lasting only a few billionths of a 
second, such laser beams could 
greatly outshine a planet’s sun to 
create brief attention-getting bea- 
cons that would be followed by 
messages. 

Optical SETI was first proposed 
in 1961 soon after lasers were in- 
vented, and was investigated by 
Soviet scientists during the 1970s. 
New efforts are currently under- 
way at observatories in Russia and 
Argentina.—Ray Nelson 


INTRODUCING THE GENIE' INTELLICODE" 


GARAGE DOOR OPENER. NOW, NO ONE 
CAN STEAL YOUR CODE. Someone could have 
an electronic key to your home. Which is why you need the 
security of the new Genie Intellicode `. 
garage door opener. It’s a rolling code 
system designed to stop high tech EG, - 
Why is the largest 


opening to your home often 
the least protected? 


thieves and protect your home and 
loved ones. Think of it as a way to 
automatically change your door lock every time you use 
it. The result is your opener responds only to your remote. 
In short, it only obeys one master. For 
the name of your local Genie dealer or 


installer, call 1-800-87- GENIE. 


- 


INTELLICODE 


©1996. Genie and Intellicode are trademarks of The Genie Company, Alliance, OH 44601. 
A Subsidiary of Overhead Door Corporation. 
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Powermate 
Lights Deserve 


To Be Called Tools. 


Working with electricity requires 
serious attention to detail and 
precisely the right tools—including 
the right light. 

Powermate's 2AA Pivoting Head 
Clip Light is the right light, because 
you need good light focused in the 
right place, which you cant always 
get with conventional flashlights. 

Easily attached to a pocket or 
visor, the Clip Light allows you to do 


the job quickly because both hands are 


free to work. With its pivoting head, 


the Clip Light's bright beam can be 
directed exactly where you need it, 
even in the tightest spaces. 

The Clip Light features a chemical 
and weather-resistant outer shell, 

a bright-white premium bulb and a 
shatter-resistant lens. 

Like all the 24 new lighting tools 
from Powermate, the 
Clip Light is rugged, 
reliable and built to 
construction-grade 
standards. Powermate 
lights, a new line from The 
Coleman Company, are 
available at home centers, 
building supply and hard- 
ware stores nationwide. 


Powermate 
о mn 


Lighting Tools 
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Piezoelectric ceramic —— 
converts mechanical 
force to electrical 

energy 


Skis That React 


THE LATEST TWIST on the slopes is a 
ski that "knows" to dampen vibra- 
tions automatically. 

At the heart of K2 "Four" skis is a 
built-in piezoelectric ceramic. Like 
a magician who turns a dove into a 
flame, piezoelectrics are the trans- 
formers of the materials world. When 
they stretch, they create a voltage 
and act as sensors. But apply a volt- 
age to them, and piezoelectrics do 
the opposite: They create a mechan- 
ical force and serve as actuators. 


SCIENCE & TECHNOLO а ———— 


Electrical energy 
absorbed to 
dampen vibration 


As the ski flexes during use, control 
circuitry in the K2s takes the infor- 
mation from the piezoelectric mater- 
ial, acting as a sensor, and issues a 
command to the actuator to com- 
pensate mechanically, smoothing 
out the ride. 

Other applications for this "smart" 
material include suppressing noise 
from vibration in automobiles and 
air conditioners, says maker Active 
Control Experts of Cambridge, Massa- 
chusetts. Look for other products 
using the technology later this 
year.—4M. D. 
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The Dentbuster 


AIRPLANES, LIKE CARS, get dented. 
In flight, planes occasionally strike 
hailstones or birds. On the ground, 
service and repair crews sometimes 
bump planes with scaffolds, ladders, 
or a carelessly dropped tool. And 
in the factories where airliners are 
built, small mishaps inevitably occur. 
At the McDonnell Douglas 
Aerospace manufacturing complex 
in Long Beach, California, techni- 
cians are using a time- and cost-sav- 
ing process called electromagnetic 
dent removal (EDR) to pull minor 
dents out of aircraft skins. The 
equipment consists of a handheld 
flux-concentrator coil wired to 
banks of large capacitors, which 
create strong electromagnetic fields 
at the front and rear of a dented 
metal surface. When the front mag- 
netic field is instantaneously col- 
lapsed, the pressure of the rear field 
pushes the metal toward the coil, 
popping out the dent. 
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Many aircraft parts аге fabri- 
cated from honeycomb material 
sandwiched between sheets of alu- 
minum, which makes it difficult or 
impossible to get a repair tool be- 


hind the outer surface to fix a dent. 
Normally, these parts would have to 
be replaced. But with EDR, they 
can be fixed from the outside. 

McDonnell technicians recently 
charged $5,000 to repair a damaged 
honeycomb wing slat on a French- 
built Falconjet business aircraft; 

a new slat costs about $75,000. 
Stress testing of parts repaired with 
EDR shows that their honeycomb 
cores retain 90 percent of their 
original strength. 

Could EDR be used to fix 
dinged-up automobiles? An earlier 
version of the power supply, which 
required higher voltage, was able 
to smooth dented car-body steel. 
But the company has no current 
plans to open a chain of While-U- 
Wait Magic Magnet Fender Fixer 
shops.—S.F.B. 
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POWERMATE LIGHTING TOOLS. | 
THERE'S ONE FOR EVERY JOB. | 


INTRODUCING THE FIRST 
COMPLETE LINE OF 


PROFESSIONAL TRADES- THEM TO DO. AND WITH 
MEN. THEY'RE TOUGH, OVER 20 MODELS TO CHOOSE 


LIGHTING TOOLS BUILT THEY RE DEPENDABLE. 


em, FROM, THERE'S ai 
^m | 
Ca SPECIFICALLY ЩА ы THEY'RE DESIGNED E SURE TO BE 
DM ] FOR THE | A TO DO EXACTLY | ONE THAT'S RIGHT n ` (heman) 
L2 “У DEMANDS OF AV WHAT YOU NEED | FOR YOUR JOB. Lighting Tools 
ы = la A 
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Breakthrough Concept 


THE MERCEDES AAV concept 
sport-utility vehicle now making the 
rounds on the auto-show circuit chal- 
lenges most conventional wisdom for 
off-road vehicles. A thinly disguised 
version of the production car antici- 


From Here to Infinity 


GOODYEAR'S NEW Infinitred joins 
Michelin’s XH4, Firestone's Affinity, 
Bridgestone's Turanza T, and Kelly 
Springfield's Aquatour as tires with 
an anticipated tread life of more 
than 80,000 miles. 

The trick to designing long-life 
tires is to do it without sacrificing 
ride smoothness or reducing grip, 

particularly in wet weather. 
Goodyear achieved this by making 
slight changes to the tread design 
to reduce tire slip. On a test drive, 
the new Infinitred hugged the road 
nearly as tightly as Goodyear's wet- 
weatherAquatred. — 

To extend tread life, the Infini- 


pated in the fall of 1997, the AAV 
(all-activity vehicle) marks a turning 


point in contemporary SUV design. 


The egglike shape provokes the 
most controversy—the dramatic ef- 
fect comes at the expense of some 
rear-seat room. The rear lid, hinged 
at the side, is an alternative to con- 


Mercedes' new AAV sport utility is an egg- 
citing concept anticipated for 1997. 


The balanced footprint of the Infinitred 
reduces tire slip for even tire wear. 
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ventional tailgates. The feature may 
not make it to production, however. 

The four-wheel driveline breaks 
with mechanical systems by incorpo- 
rating electronic torque control. 
The system detects wheel slip and 
applies torque to the appropriate 
wheel, a four-wheel modification of 
conventional traction control. Ex- 
actly how this will perform on the 
road remains to be seen; similar sys- 
tems have been unable to transfer 
full engine torque to the appropriate 
wheel at the right time. Mercedes’ 
already-successful yaw control, 
which anticipates spinouts with sin- 
gle-wheel braking, may prove more 
advantageous for winter driving. 

The suspension is fully indepen- 
dent, a hint that off-road driving is 
compromised in favor of on-road 
ride and handling—although the 
steep front- and rear-entry angles 
are aimed at serious off-road use. 
Engine options include both a V6 
and V8 in the United States, with 
additional options overseas. 

The AAV is slated for produc- 
tion in a yet-to-be-completed U.S. 
plant at a price estimated in the 
mid-$30,000s.—D.M. 


tred features a 3/8-inch-deep | 
tread—1/32 to 1/16 inch deeper | 
than on a typical tire. Groove angles 
are also increased—treads are 
shaped more like a topless pyramid 
than a cube. A balanced footprint 
and stronger compounds in the 
treads and belt coatings further in- 
crease the life of the tread. 

The Infinitred has a non-trans- 
ferable "lifetime" warranty, and. 
retails for about $100 per tire. 
Bridgestone's Turanza T now has a 
lifetime warranty as well. Michelin's 
XH4 and Bridgestone's Turanza 5 
(now called the Turanza T), both 
introduced in 1992, were the first 
tires to have an 80,000-mile war- 
ranty.— William L. Thieriot 
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The One With The Drive. 


AT FORD, 
WHAT GOES 
NRE UNTER гсш; „шз: уз 


The most challenging curve we encounter g 
the racetrack is called the learning curve. Th 
where we push our technology to the lines 
Where we give our components the ultimate Ї@ 
before bringing them around to the Ford уҝ 
can drive. The extreme demands of our тасЁй 
efforts have produced lighter, stronger, mail 


fuel-efficient engines for the street. Аауапс 


electronics systems that make cars run at 
the peak of their performance. And ideas for 
improved safety through braking, handling and 
aerodynamics. Because at Ford, driving around in 


circles is the quickest way we can get to you. 


WE RACE. YOU WIN. 


PROBLEM: 
DAMAGE 
QA 
START-UP. 
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Extends Engina Life 
with Slick 50 Technology 
and Du Pont Teflon PTFE 


Î US. QUART (946 liter) 


| THE ENGINE-WEAR PROTECTION 


OF SLICK 50°. 


slick 50° Advanced Formula Engine 
Treatment" bonds to engine metal 
to lubricate and protect at start-up. 
Pour in a quart at your next oil change. 
And do it once a year for the 
life of your engine. 
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AUTOMOTIVO 


MAINTENANCE 


GM’s Environmentally 
Safe Oil Change 

GENERAL MOTORS is experimenting 
with a cleaner, quicker method of 
changing engine oil that reduces the 
possibility of waste oil being re- 
leased into the environment. Dubbed 
the Environmentally Safe Oil Change 
(ESOC), GM’s method uses a machine 
the size of a gas pump plugged into 
two underhood connections and pro- 
grammed with a few simple keypad 
strokes. When the start button is 
pressed, the ESOC system simultane- 
ously purges the car's oil filter with 
compressed air and- pumps used oil 
from the sump. Audible and visual 
signals tell the operator when to re- 
place the evacuated filter with a 


fresh one. Once the sump is empty, 
the pump stops automatically and 
the operator can then refill the en- 
gine with a measured quantity of oil 
through one of the hose connections. 
Used oil is stored in the ESOC ma- 
chine for recycling. 

Since the fresh oil is delivered to 
the engine through the filter, there's 
no wait for oil pressure after start-up 
as in conventional oil changes. ESOC 
15 a closed-loop system that greatly 
reduces the likelihood of spilled oil. 

Two 20-car fleets are already 
using the equipment on trial. Since 
under-hood alterations necessary to 
accommodate ESOC are rudimentary, 
this system could be available at GM 
dealerships and major service centers 
within a few years.—Don Sherman 


Ford Launches 
a NewV10 
FORD'S NEW 6.8-liter 
V10 truck engine 
will be introduced 
in the upgraded 
1997 econoline 
van series shortly 
before it becomes 
available in 300-se- 
ries pickups. (The 
pickups are due 
for new sheet 
metal late in 1997.) 
The engine is a long- 
awaited, high-torque op- 
tion intended to replace 
Ford's big-block V8 truck engines. 
The 6.8-liter V10 is based on the 
4.6-liter “modular” V8, which is cur- 
rently the base engine in the new 
F-150 pickups. Adding two additional 
cylinders and an offset, 72-degree 
crankshaft with split pins makes it 
an even-firing engine. Distinguish- 
ing itself from Chrysler's pushrod 
V10 engine, the truck engine retains 
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This high-torque V10 will replace Ford's 
big-block V8 truck engines in 1997. 


the overhead cam from the V8. 

The Ford V10 produces an esti- 
mated 265 horsepower at 4,000 
rpm, and an impressive 405 foot- 
pounds of torque at the same 
speed.—D.M. 
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Intelligent Toll Road 


CALIFORNIA IS experimenting with 
a new “cure” for traffic jams: pri- 
vately funded express lanes with a 
feature that eliminates one bit of 
the pay-as-you-go drudgery: stop- 
ping at a toll booth to fork over 
cash. On one 10-mile stretch of 
state highway 91 where Riverside 
and Orange counties meet, tolls are 
levied electronically by a “Fas Trak” 
system while cars whisk by. 

Two and a half years and $126 
million after ground breaking, the 
world’s first fully automated toll 
road is open for business. Two toll 
lanes per direction labeled the 91 
express lanes lie in what used to be 
a wide median between normal 
freeway lanes. Drivers willing to 
spend 25 cents to $2.50 per passage 
(depending on time of day) establish 
a credit account and affix a com- 
pact high-frequency FasTrak radio 
transponder to their windshields. 
An overhead reader identifies the 
car and debits the appropriate ac- 
count. Car-pool traffic (carrying 
three or more passengers) can enter 
free of charge via a third lane, but 
trucks over 10,000 pounds and car- 
trailer rigs are denied access. 

The private consortium that 
built this toll road pays mainte- 
nance and traffic-law-enforcement 
costs, estimated at $120 million over 
the next 35 years.—D.S. 


FasTrak: toll collection, the electronic way. 
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Introducing the fuel can with smarts. af and harmful emissions. The intelligent 
The Smart-Fill" Fuel Can from «НИН. way to fill all your outdoor 
Briggs & Stratton. Its unique —^ powerequipment. For a retailer 
nozzle helps prevent messy spills near you call 1-800 -233 -3723. 


EASY FILL WITHOUT THE SPILL. 
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Passport: Scans In Every Direction 
More Than Seven Times A Second 


So You Dont Have Io 
The Passport” radar/laser detector gives you 
more performance than you may ever need, 
but it's just right to help you drive relaxed. 
Confident. Alert to everything around you - 
and totally protected with Escort” 
technology. For the ultimate in long-range 
detection and anti-falsing performance, drive 
with Escort — it's an experience that may 
very well turn your head around. 


m 


Passport’ by Escort^ 

The Radar Detector For People Who Know 
Radar Detectors 

= 360° long-range detection of all radar/laser bands 
| а Patented DPR” anti-falsing circuitry 
for fewer false alarms = VG2 
SmartShield" = Patented 
| Easy Mount system 
| e SafetyPilot™ road 
~ hazard alert = And more 


Order direct from the manufacturer: 


(Model 4600) 
Proudly made in the USA. Onder direct online from Shigping and handling is extra. Ohio res add 6% sales tax, | А 
30.Day No Rak Trial HL NDA co |. Call toll free 24 hours a day, seven days a week. ESCORT 


hip www.escortstore. com) | 
Escort e 5200 Fields Ertel Road © Cincinnati, Ohio + 45249 © Department 401656 
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AUTOMOTIVE 


ENGINES 


Rotary Rebound 


COMPACT, smooth, and powerful, 
the triangular-lobed Wankel rotary 
engine was revolutionary when it 
emerged on the automotive scene 
some two decades ago. Only Mazda 
still builds rotary engines; other 
manufacturers have dropped the de- 
sign after struggling with emission 
and fuel-economy problems. Now a 
new design with relocated exhaust 
ports promises a rotary revival. 

One reason for the Wankel’s sim- 
plicity is the elimination of valves. 
Intake and exhaust are regulated by 
the rotor, which uncovers openings 
in the combustion chamber at ap- 
propriate times. In today’s design, 
exhaust ports are positioned at the 
combustion chamber's periphery to 
protect fragile oil seals, located on 
the rotor’s flanks, from the ravages 
of hot exhaust. That means exhaust 
leaves the combustion chamber 
with a bang, necessitating a large 
and expensive muffling system. 
The peripheral exhaust port also 
permits mixing of intake and ex- 
haust streams, resulting in a 
rough idle, high hydrocarbon 
emissions, and poor fuel econ- 
omy. Repositioning the exhaust 
port to the side of the combustion 
chamber all but eliminates overlap. 

Increasing the port area by 30 per- 
cent results in a peak 217 horsepower 
at 8,500 rpm, which compares favor- 
ably with today’s similar-sized 255-hp 
twin-turbocharged RX-7.—D.S. 
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The Wankel engine: reengineering the rotary. 


PREVIEW DRIVE 


Lexus' LX 450 


ONE OF THE FIRST of several luxury-car 
brands planning to launch upscale new 
sport utilities is Lexus, with a gussied- 
up edition of the Toyota Land Cruiser 
called the Lexus LX 450. 

The LX 450 uses the basic body, 
chassis, and powertrain from the Land 
Cruiser with a few modifications: a 
softer ride, automatic climate control, 
a premium sound system, faux-wood 
paneling, seating for seven, and the 
same grade of leather upholstery used 
in Lexus' LS 400 flagship. 

While the supremely smooth 4.0- 
liter Lexus V8 might seem like the logi- 
cal powerplant for this assignment, 
engineers did not take that route. In- 
stead, they retained the Land Cruiser's 
4.5-liter 24-valve inline six, largely be- 


cause projected annual sales of 5,000 
LX 450 units doesn't warrant a unique 
driveline. Furthermore, the six-cylinder 


. engine generates much more torque at 


a lower rpm than the V8, which isa - 
prime consideration in a 5,000-pound 
vehicle theoretically capable of travel- 
ing far beyond the pavement's end. 

Our test drive along the Southern 
California coast in a pilot-line Lexus LX 
450 revealed a whip-cream-smooth 
ride. The 212-horsepower engine is 
quiet, if not particularly quick. But we 
also noticed a couple of negative 
traits, such as an occasional driveline 
clunk and a wobbly response to rapid 
steering inputs. | 

Clearly, translating Lexus standards 
from cars to trucks is no small task even 
within the generous leeway provided by 
a near-$50,000 price tag.—D. 5. 


Cadillac's Innovative 
Weather Detector 


CADILLAC'S NEW Rainsense SyS- 
tem uses an infrared sensor inside 
the windshield to detect rain or 
snow on the glass. 

Here’s how it works: Moisture on 
the windshield scatters the infrared 
beam, while clear glass reflects the 
beam back into the sensor. The 
windshield wiper’s clearing action 


could result in erratic behavior, but 
this is compensated for by adjusting 
the system’s sensitivity with the 
wiper control. 

Armed with information from 
the sensor, the Rainsense system 
turns the windshield wipers on or 
off, as deemed appropriate, making 
it practically unnecessary to have 
to look through the windshield— 
except, of course, to see where 
you re going.—D.M. 
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5olo Challenger prepares 


for liftoff (left), with Steve 
Fossett at the helm (fac- 
ing page). The craft is 


really three balloons in 
one: A small helium bal- 


loon, which is inflated first | 
(left hump in the photo 


above), supports an insu- 


lating tent covering the 


two-piece main balloon. 


one is flying solo. 


By Robert Gannon 


THE ASSEMBLY TOOK ALL NIGHT. Now, just before 
dawn on January 8, 1996, bathed in the glow of construction 


floodlights, a 15-story balloon, shedding frost, gently lifts a 


little yellow gondola from the snow. Inside, dressed in Arc- 


tic clothing, warmed by a mobile-home heater that might 


or might not work, suffering from a cold, squeezed onto a 


sleeping bench surrounded by camping-trip supplies and 
electronic gear is Steve Fossett, 51, who got his balloon li- 


cense less than three years ago. His aim: to circle the globe. 


Scarcely two days later, the flight 
of Solo Challenger ended. The shred- 
ded balloon wound up lying in a 
Canadian hay field, its gondola inglo- 
riously on its side, the exhausted man 
it sheltered wondering if he finally 
met a challenge he couldn't best. 

The trip was short, plagued by 
equipment failure, and nearly disas- 

' trous. It began in the Stratobowl, a 
1,000-foot-wide, pine-lined hole sunk 
500 feet into South Dakota's Black 
Hills. The bowl provides protection 
from the wind, an inflating balloon's 


os LE] эв 


most deadly threat. Off to the side sits 
the crew’s workshop, a trailer-size 
cabin heated inadequately by a roar- 
ing propane heater. 

For those steeped in balloon his- 
tory, the Stratobowl is holy ground. 
Explorer II lifted from here in 1935 to 
carry the first human beings into the 
stratosphere, with 21,000 onlookers 
"cheering themselves into a frenzy," 
according to a local paper. 

Fossett's team has gathered here to 
make history too. And not a moment 
too soon. Elsewhere are three other 


Four balloons are vying to be the 


first to circle the globe. But only 


teams preparing balloons and capsules 
in hopes of circling the globe first. 

À British team headed by Virgin 
Records owner Richard Branson plans 
to insert the Virgin Challenger—a bal- 
loon large enough to contain five Boe- 
ing 747s—into the jet stream and 
whisk around the world at speeds up 
to 250 mph. Branson hopes to launch 
from Morocco later this year. 

Meanwhile, a Dutch team headed 
by helicopter pilot and long-distance 
balloonist Henk Brink plans to launch 
its 220-foot-high, 800,000-cubic-foot 
Unicef Flyer from the Netherlands. 
Like the British team, the Dutch crew 
expects to ride the jet stream in a 
pressurized cabin. But mechanical 
and weather problems have temporar- 
ily grounded the Dutchmen. 

À third team hopes to fly even 
higher. In December, Americans led 
by Bob Martin plan to launch the 
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Odyssey from Alice Springs in central 
Australia, and ascend into the stratos- 


phere. If they are successful, their gon- 


dola will become a tiny spaceship for 
the trip around the world. 

Fossett’s quest differs from the 
other three in major ways. First, he is 
going solo. The others are not. Going 
alone is less complicated and more 
heroic. (Nobody remembers those 
crews who flew the Atlantic before 
Lindbergh.) And second, Fossett is fly- 
ing on a budget—as these things go, a 
shoestring. Funding for the mission is 
coming out of his own pocket, with no 
commercial sponsorship. The total 
cost is around $360,000. Fossett’s com- 
petitors are spending between $1.3 
million and $10 million apiece. 

The record-seeking mission began, 
in a sense, some 10 years ago. That’s 


The Roziere Hybrid Balloon 


THE PROBLEM with a helium balloon 
is the daily cycle of heating and 
cooling. The balloon shrinks at 
night, losing up to 10 percent of its 
lift. To halt a disastrous descent into 
the sea, the pilot must toss ballast 
(usually sand) overboard. With the 
sun's return comes the opposite 
problem: The balloon expands so 
much that it must be vented to pre- 
vent bursting. 

Steve Fossett's Roziere balloon, 
designed and fabricated by Cameron 
Balloons of Bristol, England, solves 
the problem by using hot air as well 
as helium: The main body consists of 
a 200,000-cubic-foot helium-filled 
balloon resting inside a 260,000- 
cubic-foot hot-air balloon. The air 
inside the larger balloon is heated by 
a propane burner. 

In daylight, the objective is to 
keep things cool. Cameron accom- 
plishes this by covering the whole 
system in a shroud of aluminized 
Mylar. To achieve a double-glazing 
effect, the Mylar is held about six 
inches away from the gas cells by 
two dozen air-filled plastic sausages. 


` night, a protective tent 


when Fossett decided that there's 
more to life than generating millions as 
a Chicago commodities trader. That's 
when he swam the English Channel. A 
little later, he competed in the 1,100- 
mile Iditarod dog-sled race. And just 
last September, he broke a 110-year-old 
sailing record by skitting his trimaran 
from Yokohama, Japan, to San Fran- 
cisco in 17 days. 

He liked it—liked the challenge, the 
pitting of himself against the ele- 


ments, the requirement of total  —. 
^ > 


focus. Good thing, because 
he'd need every ounce of 
physical and mental 
strength in his at- 
tempt to be the 

first around the 
world in a bal- 

loon. “Flying 


Helium-filled 
tent balloon 


To conserve the 
burner's heat at 


sits atop the whole as- 
sembly. "Our experiments 
show that an enormous 
amount of heat from the 
propane passes right through 
the helium and out into the 
blackness of space," says Alan 
Noble, a Cameron designer. 

What supports the tent? "We 
thought of erecting tent poles," says 
Noble. But since the designers are 
balloonists, they decided to support 
it with a balloon. So above the 
whole works floats a second helium- 
filled balloon, this one 6,000 cubic 
feet. Like the larger helium balloon 
below, it's flaccid at ground level but 
expands at altitude to lift the tent. A 
tiny, solar-powered fan automatically 
turns on in the sunshine to exhaust 
any daytime heat accumulating in 
the tent. 

The balloon-suspended tent, the 
air-filled sausages, and the fan are 
innovations never before tried on a 
full-scale model. —A.G. 
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around the world solo is the top balloon- 
ing milestone,” Fossett said a few days 
before takeoff. "The classic. It's the 
greatest unachieved goal in aviation.” 

A year earlier, there had been two 
unachieved goals. The other was the 
solo crossing of the Pacific by balloon. 
Then in February 1995 the under- 
stated, soft-spoken stockbroker 
climbed inside his plastic gondola 
and floated 5,436 miles from Seoul, 

Korea to Saskatchewan, and right 
then he decided to waft around 
the whole planet. 

He doesn’t look like a 
top athlete. As the Chicago 

Sun-Times once wrote, 
“He doesn’t pump 

iron, has thinning 
hair and carries a 
bit of a paunch.” 

But don’t let that 

fool you; he’s got 

the concentration, 
got the drive, and 
maybe most important, 

got the ability to suppress 
his need for bodily comfort. 
On the Pacific flight, for 
instance, only three hours af- 

ter liftoff, with an outside tem- 
perature approaching -40°C, his 

heater stopped. He started to warm 

himself by his generator, but soon 

that stalled too. Inside the gondola, 
where the temperature dipped to 
-20°C, his drinking water froze. He 
needed that water to soothe his throat, 
which was parched by the dry oxygen 
he was required to breathe because his 
capsule was unpressurized. He had to 
place his water cans next to his bare 
skin to thaw them. 

Fossett’s team toiled more or less 
independently during 1995 to over- 
come problems that nearly turned the 
Pacific flight into disaster. By early De- 
cember, they had assembled at the 
Stratobowl to begin integrating their 
revamped systems. 

Equipment that worked well on the 
six-day Pacific flight had been recycled 
for the round-the-world trip, expected 
to take two to three weeks. The pod 
would be the same: long enough so 
Fossett can almost stretch out on its 


Helium-filled 
balloon 


sleeping bench, and tall enough so he 
can sit without bumping his head. The 
capsule has no windows, but it’s 
equipped with a topside plastic bub- 
ble. When Fossett throws back the 
bubble, and stands up to straighten his 
knees, his torso pokes into space. At 
some 4'/: miles up—the expected 
cruising altitude— the view is breath- 
taking. But so is the temperature, hov- 
ering between -32?C and -48°C. 

The $315,000 balloon, a 15-story- 
high model designed and fabricated 
by Britain’s Cameron Balloons, is 
new. It uses a proven concept, but 
the design is untested. The balloon is 
called a Roziere (pronounced Rosy-a), 
after the first free-flight balloonist, 
who floated over Paris in 1783. 

A balloon lifted strictly by hot 
air would require too much fuel 
for a globe-circling trip, and a he- 
lium-only balloon would call for 
too much ballast—at best it could 
last about four days. To make 
longer trips possible, Roziere bal- 
loons use both helium and hot air. 

Fossett’s balloon is designed to 
achieve relative equilibrium during the 
day. He turns on his burner only to 
change altitude. But at night, as the 
gas cools, he must blast the burner 
every few minutes or less. 

How can he sleep? He relies on the 
world's only balloon autopilot—a shoe- 
box-size device dubbed “Vegematic II.” 
It was designed by lanky, quick-to-smile 
Bruce Comstock, 52, a world-cham- 
pion hot-air balloonist and an essential 
member of Fossett's team. 

Comstock’s first version of the au- 
topilot sailed with Fossett across the 
Pacific, and it worked almost flawlessly. 
But it drifted from its setting an aver- 
age of 11 feet a minute. And so the 
new, improved version. 

In concept, the autopilot is simple. 
A microcomputer inside tracks the bal- 
loon’s altitude and rate of climb, then 
calculates the optimum time to blast a 
shot of hot air or to set off an alarm to 
warn Fossett that something is wrong. 

The air for lift is heated using a fuel 
mixture of propane and ethane. Pure 
propane is the conventional fuel of : 
hot-air balloonists. But when British 


team member Andy Elson—probably 
the most experienced high-altitude 
hot-air balloonist in history (he once 
flew over Mt. Everest)—tested equip- 
ment for Fossett before the Pacific 
venture, he ran into trouble with pure 
propane. “Below -42°C ,” he says, “it’s 
quite happy to remain a liquid.” Three 
days before the Seoul liftoff, the team 
was still trying to find something to 
add for increased volatility. The an- 
swer: ethane, which vaporizes down to 
-88°C. A 70/30 mixture is good to at 
least -55°C, the lowest temperature 
Fossett is likely to encounter. 

The freezing cabin was the biggest 
problem on the Pacific flight. Even 
though Fossett was sheathed in his Idi- 
tarod outfit, he was miserable—or as 
he puts it in his understated way, “It 
was very disconcerting.” 

The trouble, Elson learned later, 
was simply that the cabin heaters were 
designed to be used at sea level. “The 
mixture in thin air is just too rich,” he 
says. "There's not enough available air 
flowing in, and they choke themselves 
out." After Elson increased the size of 
the air intakes, the heaters worked fine 
during a test flight to 26,000 feet. 

A more difficult problem was the 
generator motor—a 90-ampere auto- 
mobile alternator charging a 12-volt 
system. It failed three days into the Pa- 
cific flight, and to conserve power, Fos- 
sett was forced to break off contact 
with the world. 

The problem here, Elson deter- 
mined, was a faulty sensor and, as with 
the heater, air jets that were too small. 
Elson rewired the sensor to turn on a 
warning light instead of shutting the 
unit down, and installed three differ- 
ent jets to be used at different alti- 
tudes. But time ran out before it could 
be tested, so the alternator is limited to 
nighttime and backup use. 

Taking its place as the primary gen- 
erator is something never before tried 
as a balloon's main electrical supply: 
solar cells. Brought in to fashion the 
system was Bill Yerkes, a balding, fa- 
therly, ex-Boeing solar maven who has 
been working with photovoltaic cells 
for 26 years. He is the only team mem- 
ber who is not a balloonist. 


"And that's good," he says. "These 
guys think in terms of what they have 
onboard, what they're familiar with. 
Of course they use a gas engine to gen- 
erate electricity. They're surrounded by 
gas." But up in the intense sunlight, a 
solar array should be ideal. 

The solar cells Yerkes chose are old 
Westinghouse units—lightweight and 
cheap—originally designed to run wa- 
ter pumps in the world's deserts. He 
laid out the cells on his dining room 
table, taped them together with air- 
craft tape, and assembled a 10-pound 
array of 15 panels that would dangle 
beneath the gondola. The idea was 
that when Fossett got stabilized, he 
would unfold the array like a Venetian 
blind. At trip's end, he'd pull it up 
again. To track the sun, a tiny sensor 
would activate a small, array-swivelling 
motor geared down enough to crack 
off any ice that had accumulated. 

In December, Yerkes toted the as- 
sembly to South Dakota for its first try- 
out. The array, now a yard wide and 13 
feet long, was carefully unfolded over 
the end of a Colorado School of Mines 
stadium bleacher. The tracking mecha- 
nism worked beautifully. The Venet- 
ian-blind idea, unfortunately, did not; 
the array stuck halfway open. 

Over dinner that night at Rapid 
City's Firehouse Restaurant, the 
team brainstormed fixes: A weight at 
the bottom of the panel? A slippery 
folding cord? A long stick to poke the 
panels down? The solution was to dis- 
card the idea of in-air deployment. 
Instead, at takeoff, someone on the 
ground would unfold the panels as 
the gondola rose. 

But between that December con- 
ference and the January liftoff, the 
whole Venetian blind idea was 
scrapped. Recasting it was 62-year-old 
launch director Nick Saum—wiry, 
holder of dozens of balloon records, 
team grumpus. Working in the Strato- 
bowl’s little shack, he reassembled 
the panels to make the whole thing 
rigid. At takeoff, two helpers hung it 
in place as the gondola lifted. And 
fold-up at journey’s end? “Forget it,” 
Saum told Fossett. “When you come 
down you’re gonna trash the sucker.” 
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That was one worry less. What 
continued to worry everyone, of 
course, was the weather. The objec- 
tive on such a flight is to wait until 
the polar jet stream is overhead, then 
snug up underneath it and hope it 
will haul you along, far enough north 
to avoid hostile countries, yet not so 
far north as to invalidate the flight. 
(Edge too close to the pole, and the 
trip doesn’t count.) 

Trouble is, the jet isn’t continu- 
ous. It often meanders widely, and if 
you are caught in what balloonists 
call “loops,” you might end up sailing 
round and round while your supplies 
diminish and frustrations soar. 

To call the weather shots, Fossett 
tapped Lou Billones, a retired Air 
Force weatherman, a professor at 
Omaha’s College of Saint Mary, and 
a professional balloon meteorologist. 
Enjoying the full cooperation of the 
armed forces, NASA, and NOAA, he 
uses satellites and mapping tech- 
niques never before employed for bal- 
loon trips. Fossett's weather station is 
the den of his Omaha home. 

Billones is confident of predicting 
the polar jet three days in advance, he 
tells Fossett over breakfast, and is 
"fairly comfortable" with his 10-day 
model. Beyond that, he only shrugs. 
His main worry is thunderstorms. A 
storm could rip a balloon apart—suck- 
ing it up into its innards, bombarding 
it with fist-size hail, wringing off the 
envelope with tornado-force winds, 
spitting out the gondola like a cherry 
pit. You want to steer clear of storms. 

You do that by changing altitudes, 
by grabbing a current veering away 
from a gathering system, or, if the 
storm is small, by sailing above it. Bil- 
lones, back in his Omaha den, would 
send weather forecasts and instruc- 
tions to Fossett's onboard computer 
by e-mail. (The other three round- 
the-world teams, in their comfortable 
pressurized cabins, expect to float far 
above any violent weather.) 

Aside from storms and his nagging 
cold, as launch day approached, what 
else was Fossett worrying about? 

* Mid-air collisions? Hardly. The 


atmosphere is big, and his aluminized 


skin looks like a ball of fire to a 
plane's radar. 

e Rupture? Possible, but unlikely to 
happen in the calm of mid-flight. The 
only threat—and it's real—is on take- 
off and landing. 

e Fire? He's surrounded by gases— 
propane, ethane, oxygen—and much 
to his crew's dismay, he insists on car- 
rying along a camp stove to heat his 
military dinners. 
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Fossett was amazed, he said 
later, at how much could go - 
wrong on such a short trip. 


He's had trouble with fire before. 
The first night of his Pacific flight, he 
was awakened when "Vegematic I" an- 
nounced an abrupt change in alti- 
tude—an acceleration downward, he 
noticed, toward the sea. 

He popped open his canopy, 
reached upward into the night to re- 
light his dead burner, and in his haste, 
slopped fuel everywhere. He lit the 
burner, and a fireball as well —but 
with no great damage. Said Fossett 
later: “I suppose that was the most ex- 
citing moment of the flight." 

* Equipment failure? Most cer- 
tainly. So much is new, so much 
untested, failures are likely. But most 
of Fossett's gear is backed up by a sec- 
ond set or an alternative. 

* [cing? Probably no problem. Ice 
crystals lurking around 27,000 feet 
might sublime onto the Mylar sheath 
and build up. The extra weight would 
lower the balloon into warmer air, 
where the ice would melt off. "But it's 
an interesting unknown," says high-al- 
titude expert Elson. "It could shorten 
the flight by using up fuel or it could 
damage the balloon." 

* Fossett's throat? Because the cap- 
sule isn't pressurized, he must wear an 


oxygen mask. The gas is drier than the 
Sahara, and his throat can quickly be- 
come raw. He bubbles his oxygen 
through water to pick up moisture. 

He's also trying out another plan: 
acclimatization. For two weeks before 
the flight, he spent as much time as 
possible in a little ranger cabin 11,000 
feet up in the Colorado Rockies, while 
his blood generated additional red 
cells, adapting to thin air. 

* General discomfort? That's guar- 
anteed. Boredom during long periods 
of uneventful floating, yearning for a 
pressurized cabin so breathing isn't la- 
bored, wishing to stand up without the 
equivalent of a bucket of ice water in 
the face. As high-altitude expert Elson 
says from his own extensive experi- 
ence: "It's hard work, it's cold, it's mis- 
erable. You get tired, you suffer from 
sleep deprivation, you never really get 
comfortable, and you desperately want 
a shower— you'd kill for a shower and a 
night's deep sleep." 

* Unfriendly countries? Fossett's 
biggest worry by far, he says, is not me- 
chanical or physiological, but geopoliti- 
cal. His flight path could potentially 
cross 44 countries, and some of them 
don't welcome air-space incursions. No 


balloonist will ever forget the unpro- 
voked shooting down of a trans-Eurasia 
balloon by the Belarus military last 
September 12. (The other contestants 
float too high for worry. “Heat-seeking 
missiles go up to only about 37,000 
feet,” says Virgin’s Branson. “If we 
have to, we'll go to 40,000.”) 

As it turned out, hostile military 
gunfire was the least of Fossett’s prob- 
lems. Instead, almost every major 
piece of equipment aboard the Solo 
Challenger failed. Fossett was amazed, 
he said later, at how much could go 
wrong on such a relatively short trip. 

The first problem was a launch de- 
lay of four hours, caused by minor as- 
sembly details. The delay affected the 
balloon's trajectory, but after meteorol- 
ogist Billones worked out the details, 
the new route seemed almost as good 
as the original. 

The first sign of real trouble came 
two hours into the flight when Saum, 
taking photos from a plane, noticed 
rips in the Mylar. Two hours later, an- 
other plane reported the Mylar torn 
along every gore. Just why remains a 
mystery. The launch was gentle, and 
Fossett experienced no wind shear. 


Tired and cold, Steve 
Fossett (in center of 
photo at far left) In- 
spects his damaged 
balloon after landing in 
a Canadian hay field 
on January 10. 


The balloon’s de- 
signers speculate 
that when the 
craft rose to its 
initial 17,000-foot 
altitude, the he- 
lium balloon and 
air-filled sausages 
expanded more 
than expected, 
turning a few in- 
significant punc- 
tures into major 
rips. With the My- 
lar ruined, prevent- 
ing precious night- 
time heat from es- 
caping was difficult. 
At 3 a.m. on the 
second day, over 
Ohio, the heater 
stopped. Unable to 
light it, Fossett considered aborting. 
Suddenly it started again—only to con- 
tinue to behave unpredictably. But by 
sunset that day, as Fossett crossed the 
Chesapeake Bay, things looked better; 
he was even ahead of schedule. 

Then the autopilot and its backup 
quit—probably because the generator 
broke down, which allowed the batter- 
ies, with no nighttime solar input, to 
discharge. By 2 a.m. on the third day, 
the power was so low that communica- 
tions ceased. Fossett couldn't radio his 
altitude, Billones couldn't send instruc- 
tions, and back in Omaha, a houseful 
of meteorologists couldn't figure out 
why Fossett was off track. 

The lack of power was only one 
cause of poor communications. At 
times when Billones tried to send criti- 
cal altitude instructions, CompuServe, 
America Online, and even the National 
Weather Service system failed to carry 
the message. The reason: Fossett was 
unlucky enough to be airborne at the 
height of a January blizzard. Everyone 
was home—overloading the Internet. 

By 3 a.m. that day, the burners were 
cutting out, because there wasn't 
enough electrical power for the micro- 


computer controlling them. Even 
when the burners were working, the 
ripped outer sheath allowed so much 
heat to escape that at one point, 200 
miles or so east of New York, the bal- 
loon dropped some 15,000 feet. Bil- 
lones was radioing Fossett to climb to 
18,000 feet, to get to those currents 
that could still carry him to North 
Africa. But by then Solo Challenger 
was grazing the Atlantic wave tops, 
"kissing the surface of the water," as 
Fossett put it later. 

And all this on only three hours 
sleep since liftoff two days earlier. 

That's when Fossett decided to call 
it quits. At 6:16 a.m., he sent out a May- 
day. То answer came a Canadian Coast 
Guard cutter, a C-130 Hercules air- 
plane, and two helicopters. The C-130 
reported seeing flotsam, including a 
piece of shiny metal with an American 
flag on it. That was Yerkes' solar array. 

About then is when Fossett took ad- 
vantage of a little miracle that was oc- 
curring in the form of an unforecast 
low-pressure system centered over 
Massachusetts, its counterclockwise 
winds sweeping northwest. He settled 
into a snow shower that swept him up 
the Bay of Fundy. His final descent was 
over a frozen lake near Hampton, New 
Brunswick. He gently arched up the 
shore and plopped down in a hay field. 

One thing the crew ponders: Had 
Fossett launched a few hours earlier, as 
planned, his course would have taken 
him far out over the Atlantic, far from 
the front—almost certainly to a crash 
landing at sea. 

Despite that chilling realization, 
Fossett will try again, probably this 
winter. "All of us are ready to dig our 
heels in hard and make this project 
work," says Comstock. They'll use sim- 
pler, off-the-shelf equipment for the 
next attempt. Although Fossett plans to 
stick with the Roziere design, the bal- 
loon itself will require extensive repairs. 

Fossett has lost his early lead in the 
race around the world. But even if an- 
other team gets off the ground before 
the Solo Challenger, one thing won't 
change: Fossett remains as determined 
as ever to be the first balloonist to fly 
around the world alone. <> 
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SHE WAS A 35-YEAR-OLD mother of two who suffered sear- 
ing burns over 75 percent of her body when a gas heater ex- 


ploded. When the patient was brought to Indiana University 
Hospital, Dr. Raj Sood, director of the burn unit, shaved off 
a small piece of her uninjured skin and sent it to Genzyme 


Tissue Repair, a small biotechnology company in Boston. 


Within 30 days, Genzyme had grown 
enough skin from that small shaving 
to cover all of the patient's wounds. 
She left the hospital after 46 days— 
about a third of the time normally re- 
quired for treating such burns. 

A 16-year-old boy suffered severe 
burns over 60 percent of his body be- 
cause he was fooling around with a 
bottle of gasoline and a match. When 
the boy arrived at the University of 
California at San Diego Hospital, Dr. 


John Hansborough, director of the re- 


gional burn unit, covered the wound 


with skin that had been grown at Ad- 


vanced Tissue Sciences, a biotech 
company in nearby La Jolla. The boy 
was out of the hospital in 47 days. 
Both of these patients healed 
quickly because of recent advances 
in the field of tissue engineering. 
Scientists working at small, pioneer- 
ing biotechnology companies are 
growing not only replacement skin 
but heart valves, breasts, ears, carti- 
lage, and other body tissues. Most 
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By Edward Edelson 


Researchers are racing to create 
skin, cartilage, and organs in 
tissue-engineering labs. 


products are several years down the 
road, but a few are already available 
on a limited basis. 

The skin used on the San Diego 
boy is the product of an intellectual 
partnership formed in 1984 between 
Dr. Joseph Vacanti, a surgeon at 
Harvard Medical School, and Robert 
Langer, a chemical engineer at MIT. It 
occurred to Vacanti, when confronted 
with a frustrating shortage of livers to 
transplant, that “maybe we could 
make new livers." He took his problem 
across town to Langer, a close friend. 

“My idea was to take degradable 
polymers, make scaffolds out of 
them, and grow cells on them," 
Langer says. "The idea was that if we 
made the scaffolds the right way, the 
cells would be able to reorganize 
themselves and make new tissues. 
The scaffold polymers would then 
degrade and disappear, leaving be- 
hind only new tissue." 

Langer and Vacanti are now on 
the scientific advisory board of Ad- 
vanced Tissue Sciences in La Jolla. 
It's there that two engineered skin 
products are being developed. Both 
are made from the living skin cells 
of infant foreskins—byproducts of 
circumcisions. 

To create new skin, researchers 
extract cells called fibroblasts from 
the foreskins. These cells are seeded 
onto a meshlike scaffold and sup- 
plied with nutrients and oxygen. 
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INGOGRAPHICS BT SEWARD HUNG 


“We trick the fibroblasts into think- 
ing they’re in the body,” says com- 
pany president Gail K. Naughton. 
The fibroblasts cover the scaffold as 
they grow, forming a thin sheet. 

This sheet resembles the inner 
layer of skin, called the dermis. The 
outer layer, the epidermis, is much 
harder to duplicate. Because the 
epidermis is the body’s first line of 
defense against the outside world, 
it has strong immune responses and 
is easily rejected when trans- 


Vacanti (left) and 
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planted. So Advanced Tissue Sci- 
ences adds a synthetic epidermal 
layer to its dermal sheets to create a 
product called Dermagraft-TC. 

Dermagraft-TC is a "transitional 
covering" for severe burns. It tem- 
porarily replaces the patient's own 
dermis to prevent dehydration, but is 
later removed. In clinical tests, it ap- 
pears to be less prone to rejection 
than dressings of cadaver skin—the 
standard treatment. 

The company makes a second 


product, simple Dermagraft, for the 
treatment of diabetic ulcers. Each 
year, these gaping foot wounds that 
don't heal properly force as many as 
75,000 U.S. diabetics to undergo am- 
putations. In clinical trials, Derma- 
graft transplants appear to help the 
wounds mend. Advanced Tissue Sci- 
ences expects to file applications for 
FDA approval of Dermagraft and 
Dermagraft-TC later this year; the 
FDA has promised expedited re- 
views for both. 

A Boston-area company called 
Organogenesis also uses living 
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Something to Build On 


A MOLECULAR scaffold is a microscop- 
ically small structure, made of poly- 
mer fibers, that guides the growth 
of cells. The polymer used in the scaf- 
folding developed by Robert Langer 
consists of molecules of lactic acid 
and glycolic acid, matenals that 
have FDA approval for use as sutures. 
Langer's first scaffolds were manu- 
factured by dissecting individual 
polymer fibers from sutures and bond- 
ing them into the shape desired for 
the engineered tissue. Now scaffolds 
are being used to grow a variety of 
body tissues, ranging from sheets of 
skin manufactured by Advanced Tis- 
sue Sciences (left) to complex struc- 
tures such as heart valves. 

Polymer scaffolds have major ad- 
vantages. They allow cells to adhere 
to them, and permit those cells to 
form the desired tissue. The poly- 
mers are also easy to manufacture 
and are compatible enough with 
body tissues to avoid rejection. Most 
important, they disappear over time 
as they are absorbed into the body 
or nutrient medium—leaving behind 
only the engineered tissue. 

There have been several varia- 
tions on the theme. One modification 
is to include crystals of sodium chlo- 
ride 1n the polymer scaffold. When 
the scaffold degrades, the salt crys- 
tals are leached out, leaving a porous 
polymer lattice that allows nutrients 
to reach the growing се15.—Е. Е. 


Genzyme Tissue Repair: Growing Skin from a Patient’s Own Cells 
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human foreskin cells as the raw mate- 
rial for its manufactured skin. "We're 
able to manufacture four acres of 
skin from a single foreskin,” says se- 
nior vice president Dr. Michael L. 
Sabolinski. He keeps on his desk a 
sample of cultured skin about three 
inches in diameter. To prove the 
toughness of the skin to a visitor, 
Sabolinski lifts the thin, transparent 
sample from its dish and tugs on it a 
couple of times. 

Unlike Dermagraft, the Graftskin 
made by Organogenesis boasts both 
a dermis and an epidermis. Re- 
searchers start by adding fibroblasts 
to collagen (a fibrous protein found 
in connective tissue) to create a der- 
mal layer. They then add keratin- 
ocytes, cells that are the building 
blocks for the epidermal layer. 
Organogenesis claims its culturing 
technique eliminates rejection. 

The first application foreseen for 
Graftskin is the treatment of venous 
ulcers, the most difficult type of 
chronic wound to heal. Approxi- 
mately one million Americans suffer 
from venous ulcers. Conventional 
treatment costs $3,000 to $4,000 and 
takes an average of six months. Be- 
cause healing is faster with Graft- 
skin, the product could be priced as 
high as $1,000 and still save medical 
costs, the company claims. Graftskin 
has already been submitted to the 
FDA for approval, and Organogene- 
sis has signed a marketing deal with 
the drug company Sandoz. 

Genzyme Tissue Repair, another 
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Boston-area company, takes a differ- 
ent approach to engineered skin. 
Whereas the engineered skin made 
by Advanced Tissue Sciences and 
Organogenesis can be used on any pa- 
tient, Genzyme’s manufactured skin 
is grown with cells from a patient’s 
own skin. Researchers extract keratin- 
ocytes from a small biopsy of healthy 
skin, and culture the cells to manu- 
facture sheets of epidermis that can 
then be grafted back onto the patient, 
Obviously, rejection isn’t a problem. 

Using a technique developed in 
Sweden, Genzyme is also making car- 
tilage that can be used to repair in- 
juries to knees and other joints. Again, 
the starting material is the patient’s 
own cartilage cells, which are engi- 
neered to multiply outside the body. 

Why do researchers have to grow 
tissues in the laboratory, rather than 
in the body? Because in the body, 
cells are continually sent a mélange 
of molecular messages that inhibit 
their growth. Overall, that’s a good 
thing—when cells don’t respond to 
those inhibitory signals, it’s called 
cancer. But outside the body, cells 
can be put in an environment that al- 
lows healthy growth. When the carti- 
lage cells go back into the knee, 
explains Ross Tubo, scientific director 
at Genzyme, “they say, ‘I recognize 
the neighborhood and now I'm going 
to build the house I used to live in.” 

Applications for engineered tis- 
sue seem endless. Take a condition 
called retrouretal reflux. This blad- 
der abnormality, in which urine 
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flows the wrong way, affects a signifi- 
cant number of children, according 
to Dr. Anthony Atala of Boston Chil- 
dren's Hospital. Currently, most pa- 
tients have surgery, which usually 
means a seven-day hospital stay. 
Atala's engineered body part could en- 
able patients to go home immediately. 

Using the scaffold method devised 
by Langer and Vacanti, he's building 
the section of the bladder where it 
meets the ureter, the vessel through 
which urine flows. “It takes about 
four weeks to grow the organ," Atala 
says. "It's been tested on dogs апа. 
pigs—the pig's urinary system is clos- 
est to man's." Human clinical trials 
could begin as early as this month. 

In a more challenging effort, 
David Mooney, a chemical engineer 
at the University of Michigan, is col- 
laborating with Dr. James Martin of 
the Carolina Medical Center in 
Charlotte, North Carolina, to tissue- 
engineer a human breast replace- 
ment for women who undergo 
mastectomy. Their hope is to start 
growing a woman's own tissue on a 
polymer scaffold molded into a real- 
istic shape. Once the tissue has 
started growing, the scaffold would 
be implanted in the body, then 
seeded with cells. It would finish 
growing in the woman's body. Such 
a treatment could provide a safe 
alternative to silicone or saline im- 
plants for the 250,000 women who 
undergo mastectomy each year. 

But generating a complex three- 
dimensional structure like a breast 
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isn’t easy, Mooney admits. One com- 
plication is that a woman’s breast 
consists mostly of fatty tissue, the 
growth of which isn’t well under- 
stood. Mooney is working with a vari- 
ety of cell types to learn which will 
best grow into a realistic breast. “We 
haven't settled on a specific configu- 
ration," he says. "We're just at the 
stage of doing initial animal trials. We 
hope to know within three years 
whether it's a reasonable approach." 

If you think that growing a breast 
is a problem, think about a heart 
valve, whose regular beating controls 
the flow of blood in the body. Some 
60,000 people a year have faulty 
heart valves replaced with plastic 
valves, pig valves, or occasionally 
with human valves (which are 
scarce). Dr. Christopher Breuer, who 
Works with Vacanti, is crafting tissue- 
engineered heart valves. 

To cultivate a valve, you take some 
heart tissue, place it on a polymer 
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scaffold, and pulse nutrients through 
it. After six weeks or so, the polymer 
has been absorbed and a valve is 
beating away. Breuer has made valves 
from animal cells and implanted 
them in lambs. So far, the results 
look promising. 

A tissue-engineered valve would 
be especially useful for patients 
who undergo valve replacement in 
their 40s or 50s. Currently, such pa- 
tients are limited to two less-than- 
ideal options: get an artificial 
mechanical valve, and take an anti- 
coagulant drug for the rest of your 
life; or receive a replacement valve 
from a pig, and undergo open-heart 
surgery again in 10 years when the 
valve wears out. The hope is that a 
tissue-engineered valve would solve 
both problems. 

Could scientists grow an entire 
heart for someone who needs a trans- 
plant? The demand is certainly 
there: Of the 40,000 American pa- 


tients who require heart transplants 
each year, only about 2,300 get them, 
because more transplantable hearts 
aren’t available. But a full-fledged 
heart is a major undertaking, partly 
because of its complex structure and 
partly because heart muscle cells so 
far haven’t grown well in culture. “It’s 
an open question whether a whole 
heart can be grown,” says Breuer. 
How about a liver? Doctors at 
Cedars-Sinai Medical Center in Los 
Angeles have forged a liver by stick- 
ing cells onto beads coated with col- 
lagen. They’ve tested it outside the 
body, running blood from patients 
with failed livers through the artifi- 
cial liver as a temporary mea- 
sure until a transplant could 
be done. Some engineered liv- 
ers have been implanted in an- 
imals, but human trials remain 
a few years off. 

Whether the new products 
being tested ever achieve wide- 
spread use depends on how 
well they meet FDA require- 
ments. The potential pitfalls 
are best illustrated by an 
episode involving Genzyme's 
laboratory-grown cartilage cells. 
Since these cartilage cells are in- 
jected into the people who donated 
them, Genzyme didn't believe it nec- 
essary to apply for FDA permission 
to test the Swedish technology in the 
United States (as is required for any 
medical treatment that puts foreign 
substances into the body). But two 
divisions of the FDA got into an ar- 
gument about jurisdiction over the 
procedure, and U.S. clinical tests 
were forced to a halt after just one 
patient had been treated. 

Beyond regulatory issues, there 
are financial considerations. With 
fast-rising medical costs at the center 
of public attention, much depends 
on whether insurance companies 
will reimburse patients for the new 
engineered-tissue products as they 
become available for general use. 
Financial and regulatory questions, 
which have yet to be answered, can 
make the complicated biomedical is- 
sues look easy. Ф 
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BUSINESS TRAVEL 


[ASSENTIAL TECHNOLOGY GUIDE 


The need to travel on business is routine, 


but today’s business travel is anything 


but. Beware of the exploding briefcase of gadgets. If you want to go in high-tech style, and 


be ready for the future when you arrive, come 


Planes, Trains, Autos, and Hotel Rooms 


THERE’S STILL ONLY one way to fly 
supersonic. Though long in the tooth 
in its 20th year, Air France’s Concorde 
flies at about 1,350 mph in daily treks 
between New York and Paris. Not 
Paris bound? Boeing’s computer-de- 
signed, computer-controlled 777 jet 
is slower, but in ways, more sophisti- 
cated. The fly-by-wire 777, taken to 
the air first by United, is also wired 
for sound—and video, and commu- 
nications. If seat-back screens aren’t 
enough to make you forget about 


o5 [Д эв 


work, fear not: The 777 can handle 
digital phones, fax, and data. 

Creature comforts take on a whole 
new dimension aboard British Air- 
ways 747s. Some have private cabins 
with VCRs and "personal entertain- 
ment systems." Next up for the jet 
set: Live satellite-to-plane TV. 

By rail, France's TGV is still the 
pacesetter. A millennium makeover 
will yield even an faster (217 mph) 
train with double-decker cars. But 
the EuroStar train may harbor more 


along on this ride. BY CHRIS O'MALLEY 


"Our Computer Says 
You're Sitting in an 
Empty Seat...." 


AIRLINES HAVE extensive com- 
puter networks. So why the head 
count before takeoff? We have 
our own theory, but here's three 
reasons we heard from an Air 
Transport Association spokesper- 
son: To prevent unticketed pas- 
sengers, to ensure that all 
"continuing" passengers reboard 
after a stopover, and to ensure 
there is a passenger for each set 
of checked luggage. 

Our theory? Those keyboards 
the agents tap away at aren't re- 
ally connected to anything. You've 
never seen a screen, have you? 


intrigue, linking England and France 
via the famed Chunnel. Back home, 
Amtrak slowly chugs toward the 
future: A high-speed train for its 
Northeast Corridor is in the plan- 
ning stages. 

On blacktop, the satellite-guided 
navigation systems in 1,000 Avis 
rental cars can help you find your 
hotel. Hertz and others are experi- 
menting with similar dashboard sys- 
tems. At Westin Hotels, don't be 
surprised if your room looks a lot 
like your office. Their *guest office" 
rooms include a speakerphone with 
modem port and a laser printer that 
also copies and faxes. Hilton and 
others go a step further with Smart- 
Desk: You get a desktop PC. 


The Uitimate 
Mobile Office 


WANT TO TRAVEL in your office? 
Plenty of vehicles now offer an addi- 
tional “cigarette lighter” DC-adapter 
receptacle for your laptop, cellular 
phone, or whatever. But for a fully 


equipped mobile office, see a special- 


ist such as EKA Health & Mobility 
Systems Inc. (800-320-3212). EKA 
converts vans and minivans into of- 
fices on wheels. Its Mobile Office 


Vehicle is every bit the modern work- 


place, complete with laptop, printer, 
fax, phone, and the electrical power 
to run it all. Cost for an office to go: 
about $38,000 for a full-size van, de- 
pending on options. Already got the 
wheels but need the trappings? You 

can get a retrofit for between $8,000 
and $15,000. 
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Databank 


Amount spent ение оп U.S. business travel and entertainment: $136 billion 


Cost per йат {о iyi in United States: 13.5 cents 
Average Average airfare per domestic business trip: $ $529.19 


vailable for rent in 1.5 million 
Percentage of drivers who say they're already stuck in traffic | 
when they hear radio traffic alerts: 71 

Percentage of travelers who work in their hotel rooms: 88 


Percentage who take advantage of hotel fitness facilities: 47 


Number of cars available for rent in United States: 


Electronic Exchanges 


CASH OVERSEAS? The best way to 
get it is from an automatic teller 
machine. Besides convenience, you 
get local currency at the best ex- 
change rates, since money is con- 
verted at the going wholesale rate. 
Visa/Plus and Mastercard/Cirrus 
have online ATM locators on the 
World Wide Web, too. Visa/Plus 
ATM Locator: http://www.visa. 
com/cgi-bin/vee/vw/products/atm/ 
world. html; Mastercard/Cirrus 
ATM Locator: http://www.master- 
card.com/Info/ATM-form.htm 


One т No Waiting 


TIRED OF BEING held captive to 
commercial airline schedules? Now 
you can rent a jet via the Internet. 
The online edition of The Air Char- 
ter Guide lists hundreds of charter jet 
operators in the United States and 
abroad, indexed by company name and 
geographic area. One company not 
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Overseas Phone Calls: Dial C for Confusion 


Can I use this phone to call the United States? Good question—and one 
that defies easy or universal answers. Here's a quick quide to phoning home 
from overseas: 


PHONE 
Public coin phone 
Public card phone. 


WORKS? 


Maybe 
Maybe 


Many phones only allow local calls 
You Sia must мыш local Labia Drone MUS 


Yee pee es for AT&T, MCL or Spr nt listed - 
in USA Today or International Herald Tribune 
Beware of stiff hotel surcharges 

x Мо U. 5. ашышын uses ШЫ т 


Private phone Yes 


Hotel phone Yes 
Э. сын abuses —— E 


| 6" Е | Maybe T 


You need нн те unb int m rer T 
an acoustic coupler and patience. 


on that list, Jet Express, has its own 
Web site, complete with an order form 
for quick quotes on charter flights. 
Most charters are small prop planes 
or jets for one to 15 passengers. It's 
usually more expensive than flying 
commercial, but not necessarily much 
more: A two-hour, one-way flight 
from Boston to Chicago in a Lear jet 
costs about $3,600, or $450 a person 
if all eight seats are filled. Airlines 
(with no advance purchase) cost an 
almost identical $444 per seat. 
Catering is extra, however. Jet Ex- 
press: http:// www.jetexpress.com; 
Air Charter Guide: http:// north- 


shore.shore.net/acg/. 


Cool Stuff To Take With You 


W TAKE YOUR TIME. Pacesetter is a 
programmable hip-worn timer that 
vibrates or beeps at set intervals. A 
good alarm clock, too. $49. Leapfrog 
Communication Products, 800-950-1397 


A TALK ABOUT CONVERGENCE: A Hewlett-Packard 
200LX palmtop computer coupled to a Nokia cel- 
lular phone creates the OmniGo 700LX Communicator 


it docked for e-mail and faxes. Available now only in 
» Europe, it's due for a U.S. landing in early 1997. 
^" . Hewlett-Packard Co.; 800-443-1254 


þ NEED A SUITCASE 
and a backpack, but 
don't want to carry 
either? Switchback 
Plus is convertible and 
rolls on wheels. 

About $250. Eagle 
Creek Travel Gear; 
800-874-1048 


> RAZOR TO GO, please. Magic Razor 
has a retractable head that pivots 
and tucks into the 

handle for compact ^ 
and safe storage. It ac- 
cepts standard twin blade 
cartridges. $8.95. New Cen- 
tury Inc; 516-361-8921 
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Plus (about $1,000). Unhitch the phone to talk, or keep 


| « SAVE THE MODEMS. 
== IBM Modem Saver tests 
„ the line and literally 
TE gives you the green 
|__| light—or warns when 
2% line conditions are ab- 
b normal. $23. IBM Corp., 
800-388-7080 


With CD-ROM as My Navigator 


AutoMap Road Atlas have made me 
street smart. 

Can I really plot a better business 
trip with my computer? I chose Au- 
toMap as my test navigator, partly be- 
cause it's got a companion program 
called AutoMap Streets that can pin- 
point an address on more than five 
million miles of U.S. roads. Mapping a 
drive from Miami to Orlando, Atlas 
quickly prints out a fairly detailed 
map with driving instructions—one 
that knows you should stick to the 
Turnpike, not I-95. (I can choose Sec- 
ondary Roads for a more scenic drive.) 


THE AMERICAN Automobile Associa- 
tion always had something I didn't: 
the right maps. But not any more. CD- 
ROM discs such as DeLorme's Map 'n' 
Go, Rand McNally's TripMaker, Comp- 
ton's AAA Trip Planner, and Microsoft's 


Switching quickly to the Streets 
module, I enter an Orlando street ad- 
dress into its Go To window. In short 
order, it highlights the right section of 
town and clearly marks my destination 
in a close-up window. Within minutes, 
I've located an address I once spent an 
hour searching for. Impressive. 

The AutoMap pair is long on roads 
and attractions (more than 1,000 pho- 
tos), but short on vitals: hotels, 
restaurants, gas stations. And while 
they can point you to the right loca- 
tion, they often can't give you the most 
efficient route. And they can't drive. 
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Cyber Travel Agent 
ONLINE TRAVEL services are long 
on information, but short on sav- 
ings. You can actually wind up 
paying more when booking in the 
virtual world. 

Using Travel Network's World 
Wide Web site, I can't begin to un- 
derstand all of the airfare jargon, 
but I know the best price when I 
see it: $584 West Palm Beach to 
New York. Moving on to Web page 
links to major hotel chains, I find 
a $139 room in Manhattan. Then I 
call my trusty Carlson Wagonlit 
travel agent. Within five minutes, 
Ive got a 
flight for 
$420. A call 
to QuikBooks, 
a hotel dis- 
counting ser- 
vice, gets 
me the same 
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Not-so-smart agents? room for 
$109. In under 10 minutes, I've 
saved $209. Online bookings will 

no doubt get simpler, but for now 

here's the rule: Trust an expert, 
or become one. 
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Hong Kong 1997: Chek Lap Kok alrport 


Flying Islands 


WHERE IN THIS heavily populated 
world of ours do you put a sprawling, 
noisy complex like an airport? Out at 
sea is one increasingly popular an- 
swer—even it means reshaping or 
even creating the island. 

Japan recently built a 1,300-acre is- 
land in Osaka Bay for its new Kansai 
airport, and plans for a second run- 
way to double its capacity are under- 
way. Hong Kong is following that 
lead. The vastly expanded island of 
Chek Lap Kok was created to host a 
new airport, which should be largely 
finished by mid-1997 when the area 
reverts to Chinese control. Mainland 
China itself is considering island air- 
ports as part of an ambitious drive to 
create up to 20 new airports by 2000. 

But while creating or expanding 


Resources 
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Stay at Home Travel 


NOW videoconferencing between 
desktop PCs really is the next 
best thing to being there. Com- 
puters with full-motion video 
typically cost $1,000 to $3,000, 
and prices are dropping. The digi- 
tal ISDN phone lines you'll re- 
quire are more available than 
before and less costly, too. More 
good news: A common set of 
videoconferencing standards en- 
sures you can see and talk to 
whomever is at the other end of 
the modem connection. 

Who you gonna call? Only a 
few thousand people have desk- 
top videoconference systems 
now. But be patient. It should be 
several million by the year 2000. 


an island is a fairly well understood (if 
expensive) process of piling sand and 
rock onto the seabed, keeping it sta- 
ble is another matter. Kansai’s huge 
terminal is supported by 900 pillars, 
each of which can be raised and 
wedged upward to keep the building 
level. And the sinking at Kansai has 
already begun. ® 


IF YOU 'RE GOING TO USE YOUR PLASTIC, 


TODAY'S FINANCIAL VEHICLE? 
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anotner ега, You've spent more time in antique stores, curiosity 
shops and galleries than an appraiser. 

So whether you re collecting art nouveau, arf deco or art d'automobile, 
don't forget to use your GM MasterCard® whenever you shop. You'll receive 
5% of everything you purchase in GM Card Earnings, which vou can apply 
toward a new GM car or truck. From Monte Carlo to Yukon; Grand Am 

Eldorado—The GM Card? can save you hundreds, even thousands of 
dollars. So call 1-800-9GM-CARD to applv. 

Next time you're out searching for treasures of the past, think about 
how far we've come. Now, just by using The GM Card, vou can save 


toward the new GM car or truck of your dreams. Isn't progress wonderful? 


Chevrolet * Geo * Cbevy Truck * Pontiac * Oldsmobile * Buick * Cadillac * GMC Truck 


"GM Card Earnings are redeemable on purchase or lease of a new GM car or truck. Up to $500 GM Card Earnings per account year and $1,000 GM Gold Card Earnings per account year, for a maximum of 


$3,500/$7,000 over a seven-year period. May be combined with other GM offers. Subject to GM Card Program Rules. The GM Card is issued by Household Bank (Nevada), М.А. © 1995 General Motors Corporation. 
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IN MARCH 1986, the telephone rang in the 
office of James A. Webster, an entomolo- 
gist working for the federal government's 
Agricultural Research Service in Stillwater, 


Oklahoma. Pat Morrison, also an entomologist, was call- 
ing to sound an alarm. Morrison had been inspecting 
wheat in Muleshoe, Texas, when he spotted a kind of 
aphid he had not seen before. He could not be sure what 
it was, he told Webster, but he was worried. 

The appearance of a new pest always causes concern. 
And Morrison had a hunch about this one. If he was 
right, the aphid's appearance was an ominous sign for 
wheat farmers across the United States. Webster and his 
colleagues in Oklahoma City were worried about pre- 
cisely the same thing. "We suspected it was the Russian 
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wheat aphid," Webster recalls. T'hat suspicion turned out 
to be correct. The aphid had crossed the Mexican border. 

Webster was ready to act. At the time, the only way to 
protect American wheat from the aphid's tiny jaws was 
to drench the wheat with millions of dollars’ worth of 
pesticides. Webster's job was to find a better way. Not 
only can pesticides contaminate the environment, they 
are also costly. Money spent on pesticides comes right 
out of a farmer's bottom line. Webster realized that an 
entirely different approach was needed: new crops carry- 
ing natural resistance to the Russian wheat aphid. 

The researchers turned for help to an obscure govern- 
ment agency hidden deep within the U.S. Department 
of Agriculture—the National Plant Germplasm System, 
responsible for preserving seed samples from hundreds 
of thousands of common and exotic crop varieties. 
("Germplasm" is the living genetic material in seeds.) 
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A laboratory in 
Colorado holds 
agricultural treasures 
of incalculable value. 
So why are these 


jewels going to seed? 
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э Paul Raeburn 


PHOTOGRAPHED BY JOHN B. CARNETT 


The lab is movi ing ырата 


[em cryogenic stora ge, whic 
: ` keeps seeds | viable fo do Е а 
periods. Samples such . LESE 


these rice seeds are "M 
in plastic tubes, which аге _ 
chilled by liquid-nitrogen 
vapors at -160°C. 
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The jewel of the system is the Na- 
tional Seed Storage Laboratory 
(NSSL), which lies in the shadow of 
the Rocky Mountains on the campus 
of Colorado State University in Fort 
Collins. Its walls may contain more 
biological wealth per square foot than 
anyplace else on earth. 

The laboratory houses 264,119 
seed samples from modern, tradi- 
tional, and wild varieties of the na- 
tion’s major crops. The seed samples 
To evaluate the quality of newly collected 
seeds, researchers “plant” samples between 
sheets of a wetted, cardboardlike material in 
a room where the temperature and humidity 
are carefully regulated (right). Researchers 
examine the sprouted seeds under a magni- 
fler (below right). Unplanted seeds from the 


same batches are cleaned, counted, and 
stored in bar-coded foil bags (below). 
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are packed in what look like paper- 
and-foil lunch bags, which are stored 
on long rows of steel shelving in dark, 
refrigerated vaults. Most are kept at 
temperatures ranging from those of a 
kitchen refrigerator to about -209C. 
Other seeds and cuttings are packed 
into small tubes and lowered into 
liquid-nitrogen vapors for long-term 
storage at -160°C. 

The NSSL is as much an archive 
as it is a laboratory. It is often de- 
scribed as the plant breeders' Library 
of Congress, offering an almost limit- 
less selection of genetic traits for crop 
improvement. Because of its incalcu- 
lable value to American agriculture, it 
is also sometimes called the plant 
breeders' Fort Knox. 

Many of the seed samples are "om 
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| plants that no longer exist in the 


| wild. They are irreplaceable. The 

to agriculture is impossible to esti- 
mate. The discovery of a single seed 
$100 million a year to farmers. That 


seed collection is one of the nation’s 
most valuable resources. 


|, Considering the importance of 
c- eo^ plant genetic resources, it would 
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seem that guardianship of the na- 
tion’s seed banks ought to be ac- 
corded high scientific priority. A 
century ago, the collection’s value 
was unquestioned. Seed collecting 
was the Agriculture Department’s 
top priority. In 1878, the agency 


spent a third of its budget on the col- 


lection of crop germplasm. 


Today, the situation is quite differ- 


ent. The seed-bank system is the 
tragic victim of official neglect. A 


| value of the U.S. seed-bank collection 


| sample with resistance to the Russian 
"^ wheat aphid could be worth at least 


alone would justify the claim that the 


dedicated group of professional plant 
breeders and agricultural scientists 
is holding the system together, but 
these researchers have failed to 
attract anything more than marginal 
funding for their enterprise. Agri- 
culture Department officials have 
ignored their urgent requests for 
help. Experts agree that at present 
funding levels, the integrity of the 
seed banks cannot be maintained. 
The priceless treasure is dying. 
Unlike the treasures in the Library 
of Congress or Fort Knox, the treasure 
in seed banks is perishable. Each seed 
is a tiny, breathing organism with a fi- 
nite life span. A seed survives only as 
long as its internal energy reserve lasts. 
When that is depleted, the seed dies. 
The maintenance of seed collec- 
tions therefore requires that each 
seed sample be planted periodically to 
produce fresh seeds. The regenerated 
seeds can then be returned to the 
seed collections or distributed to re- 
searchers. Periodic replanting of the 
seeds serves a second purpose too. It 
allows seed-bank curators to evaluate 
a sample's potential value to breeders. 
In both areas—regeneration and 
evaluation—the U.S. seed-bank sys- 
tem has failed. There are, for exam- 
ple, 30,000 varieties of corn from 
Latin America. Only four scientists 
do the work of regenerating and 


evaluating those samples. Each does 
about 30 samples a year, for a total of 
120 annually. At that rate, it would 
take 250 years to regenerate and eval- 
uate the entire collection. Samples 
may survive for several years or some- 
times a few decades, but certainly not 
for centuries. If the regeneration pro- 
gram is not expanded, many of the 
corn samples may soon die. 

The Agriculture Department de- 
serves much of the blame. In the 
words of a General Accounting Of- 
fice report released on the eve of 
President Clinton’s inauguration, the 
department has become “a twentieth- 
century dinosaur” that has scarcely 
changed since the 1930s. 

The Agriculture Department esti- 
mates that the germplasm in seed 
banks has been responsible for crop 
improvements worth $1 billion annu- 
ally. Yet the budget of the seed 
banks—$30 million—is too small to 
rate the status of a separate line in 
the department’s budget. In Con- 
gress, where the budget is reviewed, 
that sum is far too small to be no- 
ticed. The department’s food assis- 
tance programs spend three times 
that much every day. 

Why are the seed banks so under- 
valued? The answer has something to 
do with the peculiar nature of plant 
genetic resources. It is true that they 
are enormously valuable, and many 
are exceedingly rare. Unlike the gold 
in Fort Knox, however, the treasure 
in seed banks can be made available 
in unlimited quantities. Seeds are a 
renewable resource. And this biologi- 
cal treasure is given away. Any bona 
fide researcher who wants seed sam- 
ples gets them—at no charge. 

This peculiarity has led to a dan- 
gerously casual attitude about the 
riches in the seed banks. Sometimes 
the consequences have been disas- 
trous. In the late 1960s, for example, 
seeds from about 5,000 varieties of 
tropical corn were sent from Mexico 
to the NSSL. The precious samples 
were the product of an ambitious ef- 
fort to collect and preserve rare corn 
varieties from all over Latin America. 
The samples sent to Fort Collins du- 


Billion-Dollar Corn 


A 69-YEAR-OLD botanist from the 
University of Wisconsin, Hugh Iltis 
is one of a small band of 
explorers who scour the 
world for rare plants. The 
aim of these explorers, 

whose work goes largely 
unnoticed, is to find ge- 
netic breeding stock that 
can be used to improve 
farmers' crops. 

One of the plants dis- 
covered by Iltis could 
revolutionize the culti- 
vation of corn. It has 
been called the botani- 
cal find of the century. 

What Iltis found 
was Zea diploperennis, 
a perennial cousin 
of corn that could 
be crossed with 
corn to produce 
perennial corn 
plants. Such an 
achievement ' 
could transform the 
American grain belt. 

American farmers grow corn on 
60 million acres. Each year, farmers 
move row by row across those 60 
million acres to plant corn. The corn 
is watered and tended over that 
vast acreage. Pesticides and herbi- 
cides are applied where they are 
needed. Then, at harvest time, 
farmers move across the entire 60 
million acres again. The corn is car- 
ried away, and the fields are pre- 
pared for the next planting. 

Iltis” discovery could dramatically 
revise that picture. The grain belt 
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plicated a collection kept outside 
Mexico City at the International 
Center for the Improvement of 
Maize and Wheat, known by its Mex- 
ican acronym as CIMMYT (pro- 
nounced SIM-it). 

A few years after the seeds were 
dispatched to the United States, bud- 
get woes at CIMMYT nearly forced a 
shutdown of its seed bank. Some 
samples were lost. But researchers 


could theoretically be transformed 
into a huge “orchard” of corn. Farm- 
ers would plant 
corn “trees” once, 
and the perennial 
corn would yield a 
harvest year after 
year—without 
plowing, planting, 
or soil erosion. 

It is unlikely that 
a perennial corn hy- 
brid will ever com- 
pletely take over the 
U.S. grain 
belt. Such a 


Hugh litis rides 
across flooded 
lowlands in El Sal- 
vador to study the 
only wild corn 
known to flourish 
close to sea level 
(left). In Mexico, 
iltis studies corn har- 
vested from a small 

field 7,500 feet above 

sea level (above left). 
hybrid probably 
could not survive 
northern winters. But the climate in 
the Sierra de Manantlan mountains 
of Mexico, where Zea diploperennis 
was discovered, is similar to that of 
the southern United States. Perennial 
corn might survive easily there. 

“Here was an almost useless 

plant that had tremendous economic 
and botanic importance," Iltis re- 
calls. “A weed sitting out there on 
the mountainside, barely used by 
anyone, yet you could estimate its 
potential value to our corn crop in 
billions of dollars."— P.R. 


there did not worry. The backup col- 
lection was safely stored at Fort 
Collins. Or so they thought. What 
they didn't know was that the dupli- 
cate samples at the NSSL had never 
been entered into the permanent 
collection. They had disappeared. 
Major Goodman, a widely re- 
spected crop scientist at North Car- 
olina State University, decided to 
investigate. Goodman is an authority 
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on Latin American corn varieties, one 
of a handful of researchers who under- 


stood the value of the missing sam- 
ples. He was stunned by what he 
discovered. “It turned out that one 


day, in cleaning up Fort Collins, some- 


body found these samples and didn't 
know what to do with them," Good- 
man said later. The seeds were stored 


in small, old packages, and clearly were 


not part of the regular collection. 


The laboratory wrote to CIMMYT 


to inquire about the samples. CIM- 
MYT officials apparently were con- 
fused about which samples the 


laboratory was referring to. They asked 


that some of the seeds be returned. 
The rest of the samples, which the 
CIMMYT officials believed they 
held in duplicate, were simply 
thrown away. 

That was a mistake. "CIMMYT 
did not have what they said they 
had, and no one did any cross-check- 
ing," says Goodman. "A lot of the 
stuff that was thrown out was lost." 
According to Goodman, no one at 
Fort Collins made any effort to con- 
tact him or any other researchers 
with special knowledge of Latin 
American corn. “If Га known it was 
happening, I could have stopped it,” 


Our Founding Farmers 


IN THE EARLY DAYS of the republic, 
when farming was the predominant 
occupation, some of the nation’s most 
famous farmers took a great interest 
in seed collecting. These farmers un- 
derstood America's need for new agri- 
cultural crops. 

One early seed collector was 
Benjamin Franklin. While serving 
his country in the diplomatic 
corps, he spent much of his time 
encouraging the introduction of 
new plants to the New World. 

His diplomatic sojourns abroad 
` always doubled as seed-collect- 
ing trips. 

Franklin made one of his most 
important discoveries while serv- 
ing in England as the agent for 
the colony of Pennsylvania. There 
he came across some interesting 
beans that were known as Chinese 
caravances. The beans, which could 
be made into a kind of cheese, fasci- 
nated him. He sent a few home with 
instructions that they be distributed 
to farmers willing to plant them. 

The Chinese caravance is now 
known as the soybean. The "cheese" 
that interested Franklin was tofu. 
The seeds that Franklin sent home 
gave rise to a soybean harvest that 
is now worth $10 billion each year to 
American farmers. Half of all the soy- 
beans produced in the world today 
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Thomas Jefferson 


are grown in the United States. 

Franklin was not the only promi- 
nent American of his day to introduce 
foreign seeds to the struggling new 
nation. George Washington, Thomas 
Jefferson, and other farmers and land- 
holders made a point of collecting 
seeds during their travels abroad. 

Jefferson was one of the most dedi- 
cated of the 
| early plant ex- 
plorers. As min- 
ister to France in 
the 1780s and 
17905, he 
arranged for an- 
nual shipments 
of seeds to 
America from 
the Jardin des 
Plantes in Paris. 
He also obtained seeds from Italy, 
China, Egypt, Palestine, and Africa. 

In a short, reflective piece writ- 
ten in 1800, Jefferson listed what he 
thought were his most valuable con- 
tributions to his country. The Decla- 
ration of Independence was one. His 
work to promote freedom of religion 
was another. But in his opinion, his 
most important contribution lay 
elsewhere. "The greatest service 
which can be rendered to any coun- 
try," Jefferson wrote, "is to add a 
useful plant to its culture."— PR. 
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Goodman says ruefully. “So could а 
dozen other people. But no one ever 
asked.” Researchers can only guess 
what valuable genetic traits the lost 
seeds might have carried. There will 
be no chance to find out. 

That was only the beginning of 
Goodman's investigation of the seed- 
storage laboratory. As he continued 
to examine the collection, he con- 
cluded that virtually all of its samples 
of tropical corn were in jeopardy. On 
that point, there is little disagree- 
ment. The administrators of the Fort 
Collins collection admit that many of 
the seeds stored in the laboratory’s 
refrigerated vaults were not replanted 
when they should have been. Many 
of those probably will not germinate 
now. They are dead. 

“There might be five thousand to 
ten thousand tropical corn varieties 
[stored in the vaults],” says Good- 
man. Some date back to the 1950s, 
many to the 1960s, and a few to the 
1970s and 1980s. “All are in potential 
trouble,” he says. 

Samples from the 1950s have 
likely deteriorated to the point 
where only about 50 percent of the 
seeds in each sample will sprout, he 
says. The seeds in each sample are 
not genetically identical. Like a 
roomful of people, a seed sample is 
made up of individuals, each with its 
own set of genes. If 50 percent of 
the seeds in a sample have died, 
many of the genetic traits in the 
original sample have disappeared 
with them. If the seeds are not re- 
planted and regenerated, their genes 
will continue to disappear as the 
sample deteriorates. 

For seed samples collected before 
1950, the picture is even worse. 
George White of the Agricultural Re- 
search Service estimates that perhaps 
33 percent of the samples collected in 
the 1940s survive. Of seeds collected 
in the 1930s, only about 11 percent 
can still be found in U.S. collections. 

But these seeds may someday be 
needed to fight pests such as the 
Russian wheat aphid. By the spring 
of 1991, five years after the aphid ap- 
peared in Muleshoe, Webster and his 


team had completed a laborious and 
time-consuming screening of wheat 
and barley varieties in U.S. seed banks. 

Webster had searched 10,000 of 
the 43,000 varieties of wheat and its 
relatives, and 20,000 of the 26,000 va- 
rieties of barley and its relatives. “We 
identified about 25 or 30 lines of 
wheat and maybe 20 lines of barley 
that have some pretty good resis- 
tance,” Webster explains. “Most of 
` them are from other parts of the 
world, like from Afghanistan, or the 
former Soviet Union.” 

The aphid resistance found in 
these crops is now being bred into 
commercial varieties. When that is ac- 
complished, farmers can reduce their 
reliance on pesticides. The farmers 
will save money, and consumers fear- 
ful of pesticides will be able to relax. 

As the nation’s seed collections 
age, however, finding resistant 
species may become more difficult. 
Officials at the NSSL recently ran a 
computer check to assess the status 
of the collection. Eighty-five percent 
of the 235,810 seed samples in the 
collection at the time of the com- 
puter survey had been tested to de- 
termine their germination rate. 
Nearly one-third were still below the 
Agriculture Department’s minimum 
germination standards. 

Officials also reviewed the status 
of 443,840 samples scattered through- 
out the national germplasm system. 
Each of those samples is supposed to 
be held in duplicate, at the NSSL and 
in one of the working collections. The 
computer check found that 155,034 
samples—more than one-third of the 
entire national collection—were not 
held in both places. An unexpected 
plant-disease epidemic or a power fail- 
ure in any one of the collections could 
wipe out thousands of irreplaceable 
genetic resources. 

Protecting these resources costs 
money. The budget for germplasm in- 
creased modestly during the 1980s, 
then stalled. The NSSL’s operating 
budget has been fixed at about $2 
million since 1988. The 1992 expan- 
sion of the laboratory has siphoned 
more money into building mainte- 


nance, actually shrinking the amount 
available for germplasm preservation. 
"We've asked for about a 50 per- 
cent increase," says Steve Eberhart, 
the director of the lab. "A few times, 
we've gotten some increases through 


the Agricultural Research Service, 
and then OMB [the White House 


I 
B. 
1 


Office of Management and Budget] 
has taken it out.” The Agriculture 
Department, in response to public 
concern, has been giving the highest 
priority not to germplasm protection 
but to improving Americans’ nutri- 
tion and to protecting them from pes- 
ticide exposure, Eberhart says. “Yet 
genetic resources, which are the basis 
of both of these, are being ignored. If 
you can use the genetic resources to 
develop the cultivars [cultivated vari- 
eties], you get less need for pesticides, 
and you can improve the food quality 
of many crops." 

Eberhart's request for a budget in- 
crease in 1996 was refused. However, 
Agriculture Department scientists 
did, for the first time, convince the 
Secretary of Agriculture and the 
White House to request $1 million for 
the conservation of agricultural biodi- 
versity. Much of the money was for 
the seed banks. It was a surprising tri- 
umph, considering the history of such 
requests. It was also a short-lived one. 
The request was killed in Congress. 

The main consequence of the lab's 
budget shortfalls is that ^we haven't 
made any progress on doing the ger- 
mination tests we needed to do. It's 
difficult to be sure that we have high- 
quality seeds," Eberhart explains. 
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The laboratory has also fallen dras- 
tically behind in cataloging new seed 
samples that continue to arrive daily. 
“We have them in cold storage. They 
are being protected. But we haven’t 
tested the germination. They’re not 
available if there is a request,” Eberhart 
says, unable to conceal his frustration. 
The backlog is now 
about 30,000 samples, 
and it is growing. 

“A germplasm sys- 
tem that acquires 
[seed samples] without 
the ability to evaluate 
and regenerate them 
is a facade,” says 
Goodman. “Evalua- 
tion, regeneration, 
and utilization are es- 
sential parts of a func- 
tioning germplasm 
system. Yet the entire 
emphasis...is based upon acquiring 
larger and larger numbers of samples 
to be stored in so-called seed reposito- 
ries.” A more accurate name for them, 
Goodman says, is “seed morgues.” 

The effort to preserve the gene 
pool in seed banks is, according to 
Goodman, “in full retreat.” Without 
those genes, American agriculture 
could pay a terrible price. The crisis 
could occur suddenly, in the form of 
a voracious pest that suddenly over- 
whelms and destroys a major crop. 
Or the crisis could develop gradually 
as a succession of new pests evolves, 
each taking another small bite out 
of farmers’ harvests. 

“To keep every cog and wheel is 
the first precaution of intelligent tin- 
kering,” wrote the naturalist Aldo 
Leopold. If the genetic cogs and 
wheels of agriculture are lost, Ameri- 
can crops will become even more vul- 
nerable to pests, diseases, and global 
climate change. Without the biologi- 
cal resources to keep improving our 
crops, we could one day go hungry.<> 

This article is те from The 
Last Harvest: The Genetic Gamble 
That Threatens To Destroy Ameri- 
can Agriculture, published by Simon 
& Schuster. 
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Who needs a roof? Cover your house 


with solar cells instead. 


By Judith Anne Gunther 


WHEN THE MORNING SUN breaks over the horizon, 
William and Deborah Lord's home begins to stir. Or, more 
precisely, its roof does. Within moments, electric current 
begins trickling from solar cells covering half of the sleek 
roof. The other half, made of thermal solar panels, begins 
warming the water that heats the house. 

~ It's not uncommon to find a house with solar cells or 


‘thermal panels, or even both, mounted on its roof. What 


makes the Lord house unusual is that it doesn't have a 
roof beneath the solar panels. The panels are the roof, 
keeping the house dry while they deliver power and heat. 
Soon, say manufacturers, homeowners will have the op- 
tion to buy a variety of roofing materials with built-in pho- 
tovoltaics—cells that turn sunlight into electricity. In fact, 


bright blue roof modules are already being sold by at least - 
one manufacturer, and other companies are rushing to of- 
fer competitive modules. More-traditional-looking solar — . 
shingles should be on the market early next year, along 


with photovoltaic panels that mimic metal roofs. = 
It’s merely the first phase of a revolution that could - 3 
make photovoltaics integral parts of our homes and com- 
mercial buildings. Roof shingles aren't the only building 
cidem that mic be replaced mm solar cells. Photo- 
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_ Made by Siemens, photovoltaic - 


“few commercial bulldings gener- 


day be applied to houses too. 


— polycrystalline- 'solar | panels. те — 
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cladding on the exterior walls of a 


ates electricity on-site. The poly- 
crystalline cladding could some- 


voltaics are also being embed- 
ded in claddings for exterior 
walls. And progress is being 
made in laboratories around 
the world to develop see- 
through photovoltaics that 
could take the place of win- 
dows and skylights. These prod- 
ucts will not only enable a house to 
satisfy many of its own energy require- 
ments, but someday they may even rede- 
fine the role of electric utilities. 
Advocates of solar energy have ar- 
gued for decades that photovoltaic ar- 
rays should play a leading role in the 
nation’s energy plans. After all, photo- 
voltaics are pollution-free, noise-free, 


Thin-film solar cells are 
embedded in these roofing 


shingles. Manufacturer 
United Solar plans to begin 
selling the shingles next year. 


and fueled by a renewable resource 
sunlight. But because of their price 
and efficiency limitations, solar cells 
have never been a cost-effective option 
for the average American household al- 
ready connected to a utility grid. 
What's different now? Not only are 
solar cells becoming more efficient at 
converting sunlight to electricity, they 
are about half as expensive as they 
were a decade ago. But electricity from 
photovoltaics still costs about 30 cents 
per kilowatt-hour when the expenses of 
installing solar panels are included. By 
comparison, the average U.S. house- 


Sanyo's experimental semi- 
transparent solar cells turn 
the windows of a commer- 
cial building into miniature 
power plants. Residential 
photovoltaic windows may 
not be far behind. 


hold pays only 
eight cents per 
kilowatt-hour for 


How Photovoltaic Cells Work 


Sunlight 


External 
(photons) t 


electricitv from 
circuit 


the grid. 

That's why 
researchers are 
pushing hard to 
integrate solar 


Negativ 
layer 


Positive | 
layer log External 


circuit 


cells into build- 
ing materials: By 


SOLAR CELLS contain layers of a semiconducting 
material, such as silicon. Small amounts of a 
"doping" material, such as boron, are added to 
one layer of the silicon to change its electrical 
characteristics—giving it a tendency to attract 
electrons. A second doping material is added to 
another layer of silicon, giving it a tendency to 
release electrons. The opposite electrical char- 
acteristics of the two layers create an electric 
potential in the junction between them. 

When photons of light collide with the solar 
cell, they free electrons in the junction area, 
enabling them to move through the silicon and 
into a circuit, where they can power lights and 
other devices. 


eliminating the 
need for ordi- 
nary shingles or 
other materials, 
solar products 
can become 
more affordable. 
And once pho- 
tovoltaic roofing 
materials be- 
come a more 
cost-effective 
option, demand 


for them will increase, production vol- 
umes will rise, and prices will drop 
further—or so the theory goes. 

One sign of growing enthusiasm 
for building-integrated photovoltaic 
products is the number of projects 
cropping up across the country. 
Demonstration homes in Maryland 
and Georgia are jockeying for some of 
the first solar shingles available. A Cal- 
ifornia company is working with utili- 
ties to install prototype solar panels 
directly over the rubber or plastic roof- 
ing membranes of flat-roofed build- 
ings. And in Atlanta, organizers of the 
Olympic Games are planning to cover 
the entrance of the natatorium with a 
photovoltaic-integrated roof. 

Will your home’s next roof also be 
solarized? Perhaps—providing the in- 
dustry can jump a few last hurdles. 
For example, manufacturers have to 
prove that building-integrated photo- 
voltaic components will work as well 
as the materials they replace. Roofs 
that leak won't be big sellers. The in- 
dustry must also convince utilities to 
buy homegrown power at reasonable 
prices. And, not least, homeowners 
must find photovoltaic products aes- 
thetically acceptable. 

Appearance matters in Kenne- 
bunkport, Maine, where the Lords 
built their 2,700-square-foot home 
not far from George Bush's estate. 
But instead of spending their money 
on granite countertops and expensive 
lighting fixtures, the Lords opted 
for a sharply slanted roof glisten- 
ing with photovoltaic panels. 

The solar roof added 15 percent to 
the cost of the custom residence, in- 
cluding some expenses associated 
with the space-heating and hot-water 
systems. It uses a frame system de- 
vised by Solar Design Associates of 
Harvard, Massachusetts. Steven 
Strong, who heads the architectural 
and engineering firm, says the frame 
projects only “about the thickness of 
a dime” above the glass surface of the 
solar panels, allowing snow and de- 


bris to slide off easily. (The panels are | 


made from safety glass, so they resist 
shattering even in a hail storm.) 
The 864-square-foot south-facing 


BRIAM VANDEN BRINK 


— 


© | 


Custom photovoltaic roof panels, created by Solar Design Associates, generate power for the Lord hous 
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Maine. This solar power meets most of the house's electrical needs. 


roof is divided into two sections: one 
for heating water, and one for generat- 
ing electricity. Sixteen photovoltaic 
panels, each 4 feet by 6 feet, generate 
an estimated six megawatt-hours an- 
nually—enough to meet or exceed the 
Lords' electrical consumption during 
most of the year. Surplus electricity is 
sold to Central Maine Power Co. 

Beside the solar cell modules are so- 
lar thermal panels that heat water, 
some of which is pumped through tub- 
ing embedded in the floors to warm 
the house. The rest circulates through 
a water-to-water heat exchanger to pro- 
vide domestic hot water. 

The shiny, blue photovoltaic pan- 
els on the Lord house are the same 
type used to power spacecraft. They 
consist of polycrystalline cells made 
from thin slices of semiconducting 
silicon. When photons of light strike 
the silicon crystals, they free elec- 


trons, which then travel through a cir- 


cuit as electrical current. 

Crystalline solar cells are efficient 
at converting the sun's energy to elec- 
tricity, but they're expensive. Manu- 
facturer Solarex of Frederick, Mary- 
land, is trying to bring the cost down 
by building larger panels that cost less 
per square foot to install than small 
photovoltaic panels. 

Other researchers are taking a 
completely different approach. 
They're focusing on a second class of 
solar cells called thin-film cells. These 
cells, which are less efficient but 
cheaper than crystalline cells, are 
made by applying a thin layer of ran- 
domly ordered silicon alloy to a sub- 
strate, such as glass. 

"From a customer's point of view," 


says Subhendu Guha of United Solar 
Systems Corp., *dollars-per-watt is 
more important than the actual effi- 
ciency" of the solar cells. "We're going 
to demonstrate that, in terms of dol- 
lars per watt, thin-film will win over 
crystalline," Guha predicts. 

That's not to say that efficiency 
isn't important. United Solar, a joint 
venture of Energy Conversion De- 
vices and Japan's Canon Incorpo- 
rated, proved in February that it 
could coax almost 12 percent effi- 
ciency from its thin-film solar cells— 
just a few percentage points behind 
crystalline cells, which generally oper- 
ate with up to 15 percent efficiency. 

The company, located in Troy, 
Michigan, plans to introduce thin- 
film solar shingles in 1997. While 
many manufacturers apply thin-film 
silicon to glass, United Solar uses 
large sheets of stainless steel as a sub- 
strate. The cells are then topped with 
a protective layer of Tefzel, a type of 
Teflon. Unlike glass, which is heavy 
and breakable, steel shingles are light- 
weight and flexible. Installers should 
appreciate the relative ease of han- 
dling the 10-foot-by-1-foot, 5-pound 
shingle panels. (By comparison, So- 
larex's 4-foot-by-5-foot crystalline pan- 
els weigh about 80 pounds each.) 

United Solar is also pursuing pho- 
tovoltaic roofing systems that mimic 
standing-seam metal roofs. Working 
with three metal-roofing manufactur- 
ers, the company has produced proto- 
types that could be available as early 
as next year, according to Guha. 

Homeowners may prefer the color 
of thin-film roofing systems—a 
muddy brown—over the flashy blue 
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The Wide World 
of Solar Buildings 


ALTHOUGH PHOTOVOLTAIC panels 
were first invented in the United 
States, the move to incorporate solar 
cells into buildings has been domi- 
nated by Europe and Japan. In par- 

| ticular, countries like Germany and 

` Switzerland gave solar power a big 
boost in the 1980s after "a little ac- 
cident called Chernobyl,” says Steve 
Coonen of Atlantis Energy, a photo- 
voltaic-panel manufacturer headquar- 
tered in Switzerland. 

With support from the Swiss gov- 
ernment, Atlantis has installed pho- 
tovoltaic facades on commercial and 
residential buildings. The Swiss Fed- 
eral Institute of Technology's Solar 
Energy Laboratory has established a 
demonstration site specifically for 
building-integrated photovoltaic 
systems. Dramatic examples abound, 
Solar panels cover three sides of a Ger- 
man commercial building (right). In Ger- 


many, solar houses feed electricity back 
into the grid (below). . 


үс E | 
| : Jh. 1 homes, as well as thin-film cladding for 


such as a 138-foot clock tower in 
Steckborn clad in Siemens photo- 
voltaic modules; some of the power 
generated by the tower operates its 
massive timepieces, and the rest goes 
to the utility grid. The Swiss have 
even incorporated solar cells into 
highway sound barriers. 

Other countries also have spon- 
sored work on building-integrated 


. projects. The Netherlands, for example, 


_ Siemens photovoltaic panels adorn a 
Glock tower in Switzerland (left). A 
| _ demonstration home in Akita, Japan, es- 
. Chews traditional tiles in favor of solar 
| panels (below). 


is in the midst of a program to in- 
stall photovoltaic roofs on 1,000 
houses. Austrian researchers have 
developed solar tiles that are com- 
patible with traditional tile roofing 
materials. And a building at a sci- 


ence park in Germany may soon sport | 


what may be the world's largest pho- 

tovoltaic roof: 2,556 square yards. 
In Japan, Sanyo has developed 

prototype thin-film shingles for 


| E { commercial buildings. And the Ameri- 


can firm Solarex, which credits its au- 
tomated manufacturing processes for 
its relatively low-cost photovoltaic 
products, claims to have shipped more 
than 5,000 polycrystalline residential 
roof modules to Japan.—J.A. 6. 


of polycrystalline panels, predict 
some researchers. “We’ve had several 
projects where the number one crite- 
rion was color—not efficiency, not 
cost," says Mike Nicklas, president of 
Innovative Design of Raleigh, North 
Carolina. His firm has designed 
brown, 30-inch-wide, glass-substrate 
solar shingles for the greenhouse of a 
local restaurant. 

Put a glass photovoltaic panel on a 
sunny roof, and what do you get? Elec- 
tricity, yes—and heat too. "The hotter 
the panels get," explains Steve Coonen 
of Atlantis Energy in Grass Valley, Cali- 
fornia, "the lower their voltage." 

To prevent overheating, some de- 
signers create an air space beneath 
the panels. Others, however, view the 
situation as gratis energy. Atlantis, 
for example, sells crystalline-cell 
roofing panels that it installs on 
upturned two-by-fours, placed two 
feet apart. The lumber forms im- 
provised ducts that channel warm 
air up to an opening at the ridge, 
where a small fan pulls the air 
into the attic. There, it can be run 
through an air-to-water heat ex- 
changer, providing domestic hot 
water. Or it can simply be blown 
into the house's ductwork, warm- 
ing the rooms below. 

Researchers are looking for ways 
to make even better use of the free 
heat. One idea is to collect heat using 
a corrugated steel plate, painted 
black and installed just one inch be- 
neath the solar panel. Such a panel 
could eventually become part of a so- 
lar roofing system that generates both 
heat and electricity for a house. 

Making photovoltaic systems do 
double-duty cuts down the payback 
periods for purchasing and installing 
the systems. The solar shingles Nick- 
las designed for the restaurant green- 
house will also meet about 20 percent 
of the restaurant's sizable hot-water 
needs, he estimates. He expects to use 
the same modular design for houses. 

“If you were to set a photovoltaic 
module out in a field, and build a 
support system, you might get some- 
thing like a 25-year payback,” esti- 
mates Nicklas. “If you were to take 
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that same system and integrate it into 
the roof, you could knock that down 
to about a 12- to 15-year payback.” 
And by gleaning heat from the photo- 
voltaic panels, Nicklas estimates he 
can cut the payback period down to 
about four years. 


Improvements in electrical compo- 


nents could also make solar roofing 
more affordable. Today’s photovoltaic 
panels produce direct current, or DC, 
electricity; a separate inverter con- 
verts DC to AC, or alternating cur- 
rent. But new panels being developed 
by Solarex will be equipped with 
built-in inverters. 

This is an important feature, be- 
cause buildings are sometimes shad- 
owed by other buildings or trees. 
“When the shadow of one building 
goes over another,” explains Bill 
Rever of Solarex, “you don’t want to 
have 20 modules connected in se- 
ries—a shadow over one will affect 
the output of the whole string. This 
eliminates that effect.” 

In addition to developing the next 
generation of solar roofing, Solarex 
has teamed up with Kawneer Co, to 
incorporate solar cells into exterior 
cladding for commercial buildings. 
Called PowerWall, the cladding is 
made in panels that are up to 4 feet 
by 5 feet in size and cost approxi- 
mately the same as other premium 
cladding materials, such as granite. 
“Rather than reflecting the unwanted 
solar heat onto your neighbor’s build- 
ing, you can now harvest that energy 
and create useful power,” says Strong 
of Solar Design Associates. 

If the costs of photovoltaic prod- 
ucts are as crucial to their success as 
some predict, then the ultimate an- 
swers may be technologies that lie a 
little further down the road. Re- 
searchers at Johns Hopkins University, 
for example, are working with nano- 
crystalline films that not only appear 
to be cheaper to produce than crys- 
talline cells, but can also be transpar- 
ent—making them appropriate for a 
whole new class of building-integrated 
solar products, such as windows. 

Nanocrystalline cells are made by 
depositing a thin coating of titanium 
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Fresh air enters the 
space beneath the 
solar panels. 


dioxide onto a pane of glass, followed 
by a layer of a light-absorbing dye. 
When light strikes the panel, the dye 
molecules release electrons into the 
titanium dioxide, producing an elec- 
tric current. 

According to Gerald Meyer of 
Johns Hopkins, nanocrystalline solar 


cells are almost as efficient as conven- 


tional cells. Moreover, he explains, 
"Ultra-high-purity silicon is pretty ex- 
pensive, and that isn't required in our 


cells. We can essentially use paint pig- 


ments." Meyer estimates that 
nanocrystalline cells could be made 
for about one-tenth the cost of crys- 
talline cells. Researchers predict the 
new cells will appear in windows by 
the turn of the century. 

While roofing products will be 
available within the next year or so, 
it will take several years, say industry 
observers, before the prices dip low 
enough to attract most home 
builders. But when that happens, 
they say, photovoltaic products will 
enable thousands of homeowners to 
begin selling electricity to utilities. 
The industry has a name for this 
shuffling of roles: distributed power. 

Essentially, distributed power al- 
lows houses to use the utility grid like 
a giant storage battery. Houses feed 
excess power to the grid during the 
day, helping the utility to shave off 
the spikes in peak electrical demand. 
Then, when the sun goes down, 
these houses draw electricity off the 
grid. It's a win-win situation: Home- 
owners get paid for power they don't 


In summer, the heated | 
air can escape through 
a vent in the roof. 


e Alternatively” the heated ait gan DA 


routed to an air-to-water heat 


exchanger to provide hot water. Or it can 
be blown into ductwork to heat the house. 


need, and utilities don't have to 
spend millions on new power plants 
to meet peak demand. 

A handful of states already have 
net-metering laws, which require util- 
ities to buy power from individual 
photovoltaic systems at reasonable 
rates. And some utilities are actively 
encouraging distributed-power 
arrangements. California's Sacra- 
mento Municipal Utility District 
(SMUD) is a prime example. 

"Sacramento is a good place for so- 
lar—we have a lot of sunshine 
throughout the year," explains Ed 
Smeloff, a SMUD board member. 
"And we have a strong need for addi- 
tional sources of electricity." Last 
year, he says, SMUD re-roofed a large 
warehouse with prototype photo- 
voltaic shingles from PowerLight of 
Berkeley, California. And in 1996, he 
says, SMUD expects to acquire an ad- 
ditional 750 kilowatts of photo- 
voltaics, of which "somewhere 
between 100 and 200 kilowatts will be 
from building-integrated systems." 

Steven Strong, who has been a vi- 
sionary within the industry, believes 
that building-integrated photovoltaics 
"hold the promise to provide distrib- 
uted electricity all across our country. 
There are tens of thousands of square 
miles of unused building surfaces 
bathed in sunlight every day. It's go- 
ing to waste." 

"We will have cost-effective photo- 
voltaics," he says. "We're moving 
faster, on an accelerated curve, than 
we ever have before." <> 
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PRICE $1,000-2,000 


DIMENSIONS 3?/ x 2 x ?/, inches 


battery) 


WEIGHT 3.1-6.5 ounces 


(with the slim 


- 


BATTERY LIFE 12-41 hrs. standby 
ACCESSORIES 3 battery sizes, car 


adapter, headphone jack, belt clip 


DISPLAY LED 
CALL ALERT Ring or vibration 


ROAMING INDICATOR Yes 
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est Phones 


The real challenge was coming up with a design 
that’s user-friendly. Both Motorola and Sony have 
succeeded in making their phones smaller without 
making them difficult to operate. 

The Sony has a large, backlit display and raised, 
backlit keys that are far enough apart to prevent mis- 
dialing. A dial on the left side enables you to scroll 
through features including volume, speed dial, and to- 
tal talk time. To make speaking into the phone more 
natural, a microphone unfolds from the rest of the 
palm-size package. Folding or unfolding the mike en- 
ables you to start or finish calls without hitting the 
send or end keys. An “R” next to the signal-strength 
icon indicates roaming—initiating a call from outside 
your service area. 

With the StarTac, the entire phone unfolds to 
stretch comfortably from your ear to your mouth. 
Its backlit keyboard is small but staggered to pre- 
vent misdialing. A large LED display makes the 
phone especially useful in poor lighting. 

The StarTac offers a choice of three battery sizes, 
so you can lighten your load for short outings. The 
lightest battery, which gives you 12 hours of standby, 
brings the phone's total weight to a mere 3.1 ounces. 

The heaviest raises the weight to 6.5 ounces and 
provides 41 hours of standby. 
Of the two phones I tested, I prefer the Star- 
‘Tac. It's the smallest and lightest 
cell phone ever made, and the 
shape enables you to wear it like 
E a pager; you can answer calls by 
pressing a raised button on the side of 
the phone. It even has a mode that alerts 
you by vibration, for situations when you want 
to be discreet. It comes with a charger that plugs 
into a cigarette lighter, and a headphone/micro- 
phone jack. Roaming is indicated by the same LED 
that signals service availability. But smallness has a 
price: $1,500 on average. 

The Sony 1s twice as heavy, but one- 
third the price at $500. It's not as com- 
lier as the Star Tac for extended 

sations, and it doesn’t come with 
lapter or — jack, but it's 
ol f g in touch. Ф 
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Advertisement 


Fifteen years of microelectronic 
research makes conventional 
antennas a thing of the past! 


This little box uses your home's electrical wiring to give non-sub- 
scribers, cable subscribers and satellite users better TV reception! 


Technology corner 


1. Why don't conventional antennas 
work as well as the Spectrum? 


Bandwidth of TV Signal 
1 2 3 4 Б B 
zi اسسام‎ m When TV signals 
Megahertz are tuned at the TV 
channel's center fre- 
quency, optimum tun- 
ing has been 
achieved. 
B Other antennas 
can't offer center fre- 
quency tuning like the 
Spectrum Antenna 
can. They only offer 
such tuning up to the 
edge of the center fre- 


BEST RECEPTION 


Spectrum system 
Precision tuning 
AMNES —— WA 


Other systems 
Non-precision tuning 


quency. As a result 
your TV picture 
remains snowy. 
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2. How does Spectrum use a home's 
electrical wiring as an antenna? 


Т | Acting Antenna — 


elieve it or not, the Spectrum Antenna simply 
Beas the.giant antenna that already 
exists in your home. Essentially, it uses all of the 
wiring throughout your home's walls and ceilings 
to make an antenna as large as your house for 
unbelievably clear reception of local broadcasting. 


3. Spectrum antenna features 


Parallel 75 ohm resistance 


For rummurm loss of signal 


Signal search control 
For selecting тї 


iltiple antenna 


contigurations 


Polarized three-prong plug 
for grounding 
FOF ае. signal grounding 


to etmminate Nose and static 


Resonant fine tuner control 
For dialing in crisp, clear f V/stereo 


reception, eumimsqmates dqmostimg 


Dual AC outlets with built-in surge protection 
For plugging in additional TV/stereo equipment 


guarding against damage and electncal surges 


ntil recently, the only convenient way 
to guarantee great TV reception was 
to have cable installed or place an an- 
tenna on top of your TV. But who wants to pay 
a monthly cable fee just to get clear reception, 
or have rabbit-ear antennas that just don’t work 
on all stations? Some people just aren’t inter- 
ested in subscribing to cable. Or they may live 
in an area where they can't get cable and TV- 
top antennas aren't powerful enough. And 
what about those people who have cable or 
satellite systems but still can't get certain lo- 
cal stations in clearly? 

Now, thanks to fifteen years of microelec- 

tronics research, a new device has been devel- 
oped that is so advanced, it actually makes 
conventional antennas a thing of the past. It's 
called the Spectrum Universal 
Antenna /Tuner. 
Advanced technology. 
Just imagine watching TV and 
seeing a picture so clear that 
you'd almost swear you were 
there live. Just plug the 
Spectrum Antenna into a stan- 
dard AC outlet and plug your 
TV into the Spectrum. You can 
remove the unsightly clutter 
of traditional TV-top devices 
gathering more dust than tele- 
vision signals. Get ready for 
great reception. Your TV will 
suddenly display a sharp, fo- 
cused picture thanks to its ad- 
vanced design "Signal Search" 
and "Fine Tuner" controls. | 
Uses your home's electrical wiring. The 
Spectrum Antenna is a highly sophisticated 
electronic device that connects into a standard 
wall outlet. The outlet interfaces the Spectrum 
Antenna with the huge antenna that is your 
home wiring network. It takes the electrical 
wiring in your house or apartment and turns 
it into a multi-tunable, giant TV reception sta- 
tion which will improve your TV's overall tun- 
ing capability. The results are incredible. 
Just think how much power runs through 
your home's AC wiring system—all that 
power will be used to receive your local 
broadcasting signals. 


How it works. Broadcast TV signals are sent 
out from the local broadcast station (ABC, CBS, 
NBC, etc.). They interface with your home's AC 
power line system, a huge aerial antenna net- 
work of wiring as large as your home itself. 
When the Spectrum Antenna interfaces with 
the AC line, the signal is sent to its signal 


Who can use Spectrum? 


don't have cable and 
want the stations to 
come in more clearly 


have a digital satellite 
system but can't get 
local stations in clearly 


| processing circuit. It then processes and sepa- 


rates the signal into 12 of the best antenna con- 
figurations. These specially processed signals 
route themselves into 12 separate circuits. The 


| Spectrum Antenna includes a 12-position rotary 


tapping switch, the "Signal 

Switch" control, which gathers 
twelve of the best antenna con- 
figurations. 

The "Signal Search" offers 
varying antenna configura- 
tions for the user to select from 
the best signals of all those be- 
ing sent. The signal then pass- 
es through the Spectrum 
Antenna's special “Fine 
Tuner” circuit for producing 
crisp, clear reception. 


Risk-free offer. The Spec- 
trum Universal Antenna/ 
Tuner comes with our exclu- 
sive 90-day risk-free home tri- 
al and a 90-day manufacturer's 
warranty. Try it, and if you're 
not satisfied, return it for a full "No Questions 
Asked" refund. 

Limited time offer! We realize that 
most people have more than one TV 
in their home. We are offering a spe- 
cial discount on additional Spectrum 
Antennas so you get great reception 
on all your TVs! 

Spectrum Antenna™ ...................... $39 $4 S&H 
Additional antennas just........534 S&H free 
Please mention promotional code 1492-PS-6560. 
For fastest service, call toll-free 24 hours day 


гетата Ша аа „Та ad as 
ul [| || E | ГА F 2 А L TUN 
0 U U- Мый чый с f У O O 


‘So? Ge dmm 


C You have 
cable but you can't get 
certain local stations in 
clearly. 


. You 


;- You 


industries 
2820 Waterford Lake 
Drive, Suite 102 
Midlothian, VA 23113 
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ASK POPULAR 


Why is yawning so contagious? 
| When one of our classmates yawns, 

the whole class yawns. 
| Nick Makris 
makrisn@mistral.ere.umontreal.ca 
7 WE KNOW A great 
>¥ | deal about yawning. 
г ж | But the reason why 

| yawns are so conta- 

gious is, unfortu- 
nately, among the 
many things that 
still remain un- 
known. So, what ex- 
actly do we know? 
“We know that yawning is innate, 
and that it [happens] across all world 
cultures. It is associated with bore- 
dom, sleep onset, and sleep depriva- 
tion," says James Maas, a Cornell 
University professor, researcher, and 
consultant on sleep and sleep depri- 
vation. "When I see yawning in my 
class," he stresses, "I assume it's 
sleep deprivation." 

It's possible that the synchro- 
nized yawning of group members 
may sometimes serve as a kind of 
social signal—that it's time for bed, 
for example, suggests the Encyclope- 
dia of Sleep and Dreaming. The en- 
cyclopedia offers some further in- 
formation: Yawning begins in hu- 
man embryos near the end of the 
first trimester. The typical yawn 
lasts approximately six seconds. And 
although it's true that sleepy people 
yawn, so do paratroopers before 
their first jump. Who's less suscepti- 
ble to yawning? Psychotics report- 
edly yawn rarely. 
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Energy-Efficient Windows 


_ WHEN WE WASTE SOMETHING, we say we throw it out the window. 


But now—with today's technologies— you don't have to do that with 
your heating and cooling energy. You won't necessarily require all the 
technologies below, but these are options. For more information, try 

your local utility or contact the DOE's Energy Efficiency and Renew- 


Frames may 
be made of 
wood, aluminum, 
vinyl, steel, or 
fiberglass. 


‘able Energy Clearinghouse for a free publication on Energy Efficient 
| Windows: EREC, Box 3048, Merrifield VA 22116.—Mariette DiChristina 


Clear, low-emissivity (low-e) coating on the 
outside of the inner pane blocks escaping heat. 
(If keeping heat out is more important, the 
coating is on the inside of the outer pane. Tints 
may also block incoming heat.) Low-e is a thin 
. . layer of reflective metal, usually silver or tin 
X. oxide, combined with an anti-reflective material 
such as zinc oxide. 


— Spaces between panes may contain air, argon 
` (insulative value 21 percent better than air), or 
_ krypton (32 percent better). A vacuum would 

. theoretically be even better, and re-searchers 

. are experimenting with the concept. 


— Super-efficient windows contain one 
ог two of Southwall Technology's 
- clear heat-reflecting polyester films 
- with low-e coating, called Heat 
- Mirror. The additional layer stops 
, heat better than regular low-e. 


— Hollow aluminum edge 
. Spacers are replaced by 
steel, silicon foam 
- rubber, butyl rubber, 
- and insulated vinyl 
| or fiberglass. 


Edge seals and 
rubber or vinyl 
weatherstripping 
block air leakage. 


Moisture-absorbing desiccant 
beads prevent condensation. 


Two glass panes 
slow heat transfer. 


© Select Comfort Corp. 1996 
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to his belt buckle, then screams and 
thrashes wildly as the voracious 
quicksand slowly sucks him down 
into its mysterious depths. 

In the real world, it’s neither 
quite as dramatic nor as dangerous. 
“It is almost impossible to sink far- 


How does quicksand work? 
Ramon Gonzalez 
via e-mail 


IN THE MOVIES, it works like this: 
The hapless victim trudges into a 
boggy spot on the trail, sinks quickly 
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“Comfort comfort, comfort! E fi 
In two years sleeping on my 
Select Comfort mattress I haven't раға а 
single stiff оғ асру breaky’ morning backache!” 
—Mrs. Shane E, Rio Rancho, NM 


Why Back Pain Sufferers 
Sleep Better On Air: 


“Based on customer feedback. 


“I bave bad rheumatoid arthritis See for yourself why the patented Select Comfort 
with a crushed vertebra for the adjustable firmness mattress is recommended by 
past 20 years. During tbis 20 year the many doctors who use our product. Send for 
period, I was unable to but in a our FREE brochure and demonstration video. 

full nigbt of comfortable sleep. And try our No-Risk 90-Night Trial Program. 

I decided to purcbase a Select We're so sure you'll sleep better on air, you can 
Comfort mattress, sight unseen. take up to three months to decide or your money 
After three nights of using this back. You've got to sleep on it to believe it! 


mattress, I never bad another 
pain in my back again. I am now 
able to sleep very comfortably 
6-8 bours every night.” 
— Eileen E. 
— e; NY 


For FREE Video and Brochure, Call 
1-800-831-1211 
Ext. 6185 


Yes! Please rush me a 


| FREE Video and Brochure. M. 
eR Eo——————————1 
Select Comfort provides proper back . 
Oa contours to your body. Í City | ~ State __ | , 
Weight is more evenly distributed and Zip Phone 
pressure points are reduced. | Ext. 6185 | 
~ — Р ! 


SELECT COMFORT 


Mail to: Select Comfort Corporation | 
6105 Trenton Lane N., Minneapolis, MN 5544 a 


Metal coil mattresses can create pressure 
points and provide uneven support. 
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ther than your waist in quicksand,” 
says Richard Long, professor of civil 
engineering at the University of 
Connecticut. That’s about the limit 
for visitors who are game enough to 
climb into the university's quick- 
sand tank. The reason? Quicksand 
Is about twice as dense as water, 
meaning our bodies float in it more 
readily than they float in water, ex- 
plains Long. 

All it takes to make sand or silt or 
mud "quick" is water flowing up 
through it. When the upward water 
pressure equals the downward force 
of the soil, the floating, frictionless 
grains can't support any weight. 
The finer the grain, the less water 
pressure needed. 

You can find quicksand in all 50 
states, usually in hilly areas where 
springs abound or along river bot- 
toms or seacoasts—anywhere un- 
derground water is likely to spring 
upward. Curiously, it can also form 
suddenly during an earthquake. 
When waterlogged sand vibrates fu- 
riously, the grains bounce off each 
other instead of resting statically on 
each other, and are unable to sup- 
port any weight. 


How is horsepower calculated? 
caserez@ionet.net 


TO CALCULATE horsepower, engi- 
neers first measure the torque an 
engine produces on a device called 
a dynamometer (a precisely cali- 
brated energy-absorption unit). 
Horsepower can then be calculated 
using this formula: horsepower = 


(torque x RPM)/5252. 


How do some computers achieve 
three-dimensional sound with only 
two speakers? 
Paul Shinn 
via e-mail 


THE ANSWER lies in what some en- 
gineers like to call “psycho-acou- 
stics.” Basically, psycho-acoustics is 
the art of understanding how we 
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enjoy interactive 
cu-seeme video chats 


cruise the WWW 
on our 18 systems 


check out our 
collection of 


CDROMs 
12 st. mark’s place 


b/t 2nd & 3rd ave. 
(212)979-5439 


http://www. fly.net 
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THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


RainhandleRs are installed on homes 
nationwide. They can be installed 
on yours in about 3 hours with a 


hear and interpret sounds, and then 
applying that knowledge to sound- 
generating gear like computer sound 


screwdriver. RainhandleR is virtually STOP CLOGGING boards and speakers. With so-called | 
invisible, rustproof and comes in RainhandleR 3-D audio, it refers to the fact that ў 
white, brown or natural aluminum. needs по Serine the human ear can discern not | 
For PH information send — ] clog. Its patented merely the type of sounds being i 
coupon to RainhandleR or call louvers Exact u | | | | 
1-800-942-3004 apu u^ GU nom made, but also their location and i 
RainhandieR delivers 100% of precious spray of tiny drops movements—as in the changing au- | 
San ut and tiga Otomo | | E E dible cues that tell you a train is com- | 
реса ре house. ing toward you, whizzing past you, | 
generations. STOP CLEANING. and then moving away from you. ў 
Some distribut , i 
m Youl never climb a Essentially, engineers use digital E 
to Y ac шеш signal processing to mimic these | 
RainhandleR comes cues. By altering the natural release g 
clean with a quick ee i 
blast from your pattern of some audio signals—send- — | 
garden hose-from ing some right away, while delayin | 
| - ground level. IRE SOME E Ye yng | 
i LM i | ыа others—they can make it sound as | 
{ Dept. PSOSG from SAVETIME CORP. i lo | ASA though audible "events" are happen- d 
i 2710 North Avenue, Bridgeport, CT 06604 i ! ИА | T d f i | à 
j Please send me your free information kit. i RainhandleR in win- ing all around you, ror example. й 
j Name | : zh EN Sound engineers can also play with 
Address - helping to prevent such factors as pitch. A higher pitch 
p Cty ————————— i | ea = might indicate that an object is 
| State ___ dip otherwise lead to moving toward you, while a lower 
4 Phone ( ) | water rot and leaks. 


pitch might mean an object is mov- 

_ | | ing away from you. In conventional 
E ee um ДА Ba | surround-sound stereo, such effects 
are accomplished by separating audio 
signals and sending them to addition- 
al speakers placed around the listen- 
ing area. With computerized 3-D 
sound, also referred to as spatial au- 
dio, you get the effects without the 
extra speakers. 

These tricks are being incorpo- 
rated into computer sound boards 
and speakers. Some of Creative 
Labs' newer Sound Blaster boards 
have what the company calls *3D Po- 
sitional Audio," for instance, while 
Labtec's LCS-3210 speakers incorpo- 
rate signal-processing technology 
from Spatializer Audio Laboratories. 


 Dealerships A vailable 


Start Your Own Business with the Leader in Steel Homes 


Experts predict that by the year 2000, 2596 of all new homes will be built 
with steel framing. Why? It's simple. To build a better home, you need a better 
building material. And the best building material is steel. Tri-Steel homes are: 

* Stronger and Safer. Unmatched protection from fire, earthquakes, high winds, 
heavy snows, and termites. Stronger frame with less pieces. No nail pops. 
* Energy Efficient. BIG energy savings with 9-inch thick R-30 insulation. 
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Why do chickens lay unfertilized | 


* Faster. Pre-engineered system with all components ready to simply bolt-together. i 

* Consistent. Walls are straight, floors are flat. eggs? Isn'tthis genetically : 
Won't shrink, rot, swell, creak, split, or deteriorate. wasteful? 

* American-made Recycled Steel Dwight GoldWinde | 
Join the 20-Year International Leader! Phoenix, Ariz. | 
* Refundable Investment. * Training & Support. i 
Construction Assistance. * No Franchise Fees. Call for CHICKENS LAY unfertilized eggs ; 
à To order FREE info or $9.95 video: a FREE when they're kept apart from roost- — | 

ff, اا‎ ers. Give a chicken plenty of bright — | 


' light and she will make eggs, : 
Эше c. (800)874-7833 (817)497-7070 Fax (817)497-7497 5400 S. STEMMONS FRWY., DENTON, TX 76205 { 


€ L995, ALL RIGHTS RESERVED 
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whether or not a rooster is around. 
Each egg starts out as a tiny 
chromosome-bearing cell that swells 
as it accumulates high-energy fats 
and proteins, forming what we call 
the yolk. As it passes through the 
oviduct on its journey to the outside 
world, the yolk gets surrounded by a 
clear protein called albumin (the 
egg white) and the whole thing is 
enclosed by a calcium-rich shell. 
Laying unfertilized eggs isn’t un- 
common. “If you think about it, hu- 
man females ‘lay’ unfertilized eggs 
all the time,” says Lee Cartwright, as- 
sociate professor of poultry science 
at ‘Texas A&M University. Nor is it 
genetically wasteful—it doesn’t take 
much energy to make the single set 
of chromosomes in an egg, and a fe- 
male is generally born with far more 
ova than she can ever turn into eggs. 
The large amount of yolk in 
birds’ eggs may appear energetically 
wasteful, but it makes great func- 
tional sense, says Cartwright. A bird 
couldn’t fly very well while lugging 
around one or more embryos. Eggs 
with big yolks that are incubated 
outside the body provide plenty of 
nutrients for a developing chick, 
without compromising mobility. 


What is Melaleuca, and is it really 
medicinal? 
Michael Smith 
via e-mail 


MELALEUCA, more commonly 
known as tea tree oil, is a product of 
the Melaleuca alternifolia tree of 
New South Wales, Australia. Ob- 
tained by steamed distillation of the 
tree’s leaves, tea tree is a volatile oil 
composed of cineol, terpenes, and 
terpineol. The oil is sold over the 
counter for its medicinal properties, 
but only some of its uses are sanc- 
tioned by the Food and Drug Ad- 
ministration. Tea tree oil does have 
antiseptic and antimicrobial proper- 
ties, making it safe and effective 
against cuts, burns, and stings. But 
its effectiveness as an antifungal— 
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used to fight conditions like ath- 
lete’s foot and yeast infections—has 
never been proven, and the FDA 
has no evidence to support anecdo- 
tal claims that the oil can treat seri- 
ous illnesses like gangrene, menin- 
gitis, cholera, and strep. 


My car seems peppy on colder days, 
which I’ve heard referred to as “cold 
charge.” How does air temperature 
affect the performance of a car 
engine? 

gmitchell@accent.net 


COOL AIR IS denser then warm air, 
so each cubic foot of cool air con- 
tains more oxygen. And since auto- 
mobile engines are essentially air 
pumps, they produce extra power 
when they pump in extra oxygen. 
A 20-degree drop in temperature 
brings a 5 percent gain in engine 
power and performance. 


GROW HAIR ^ 
IN 4 MONTHS 


Now, I’m making » 
$40 an Tour, ix 


The decision to invest your time, energy 
and money in training for a new career is 
one of the most important ones you'll ever 
make. It can offer you the chance to qualify 
for the job you want, the money you need, 
the prestige you deserve and a better life. 

since 1926, Foley-Belsaw has been a 
world leader in training people for exciting, 
profitable new careers in high paying fields. 

Increase your income in a fast-profit 
recession-proof career of your own. 
There's absolutely no obligation and no 
salesmen will call on you. Just fill in and 
mail coupon below or call to receive full 
information and details by return mail. 


Mail Today For FREE Fact Kit 
Or Call Toll-Free 1-800-487-2100! 


ДГА FOLEY-BELSAW INSTITUTE 
ЖИЕП 6301 Equitable Rd. 
Since 1926 Kansas City, МО 64120-1395 


| i Please Check Only ONE of the Following: | 

| Г] Locksmithing- 12821 Г] Woodworking- 43574 | 
Г] Small Engine Repair- 52697 Û] Upholstery- 81243 

| E) Saw & Too! Sharpening- 21640 C] Vinyl Repair- 71176 | 
(0 VCR Repair- 62505 Г] Electrician- 95083 

| O Computer Repair- 64402 Г] Computer Specialist- 38076 | 
O Tv/Satellite Dish Repair- 31277 [ ] PC Programming- 35225 

| Г] Gunsmithing- 92309 Г] Networking Specialist- 39063 | 
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MEN-WOMEN. Finally, you can regrow thick, youthful hair. YES!!! 
New breakthrough formula with Dong Quai and Gotu Kola is 10096 
natural, effective and safe. These unique, revitalizing extracts, when 
specially bonded to other essential cellular activators, lipids and 
bioflavonoids, actually penetrate hair follicles... to detoxify and 
rejuvenate roots, restoring healthy, vibrant hair growth. 


You'll be proud... 


Your friends amazed... 


Guaranteed!!! 


FACT: The HAIR-GAIN- SYSTEM has repeatedly proven effective, 
even when the loss or thinning of hair has been long term... 
Regardless of age. 


To learn all about this amazing breakthrough: Order our 72-page, 


full-color brochure: Looking Younger... Feeling Better... 


With Hair. It 


clearly illustrates the complete HAIR-GAIN- SYSTEM - It also cont- 
ains over $75 in free product certificates to help you "Get Growing/" 
Your Satisfaction is 10096 Guaranteed. 


| 
| Send $2 (s&h), with your name, address and phone number to: 


IMS. HAIR-GAIN. SYSTEM 


Looking Younger... Feeling Better... 
26 Kent St., W., Suite 5, 
Lindsay, ON Canada K9V 2Y1 


Please allow 4-6 weeks. Shipped in plain wrap. Copyright € 1996 


With Hair. 


Discover Why Informed : 
Home Buyers And Builders 
Are Switching To Steel 


e Superior Strength and Protection 

® Lasting Quality, Value and Beauty 

€ Made in the USA with Recycled Steel 
e Super Energy Efficient Design 

e Flexible, Clearspan Interiors 

e Pre-Engineered Framin 


Quick and Economical Construction 


e Over 60 Standard Models and Versatile 


Custom Designs Available 
e As Low As 55 Per Sq. Ft. 


Packages for 


Right On Targe 


Dealer Program» 


Now it's easier than ever to 

be part of our winning team - 

e Support, Training Workshops, Sales _ 
Assistance, Tapes and Manuals a 

e Architectural & Construction Assistance 

e Single or Multi Family, Commercial, 
Garage & Recreational Homes 


Call for a FREE Brochure, to Order a Video and for the Schedule 
of Our Introductory One-Day Workshops in Texas & Georgia 


1-800-252-0069 or 1-800-633-8600 
215 W. Hickory St., Mezzanine, Denton, TX 76201 
| (817) 566-5656 Fax: (817) 382-1170 


A Week While You Learn High 
Paying VCR Repair. 
Earn While You Learn. . . 
seem Revealed... 


Train at Home 
If you are able to 
work with small 
hand tools and pos- 
sess average me- 
chanical ability, you 
vow could earn top dol- 
| lar part time or full 
time. Ourlearn i» doing method teaches you how 
to work on VCR's without boring unnecessary 
electronic basics. 
For Free Information Package Send Coupon to: 
Foley-Belsaw Institute, 6301 Equitable Road, 
Kansas City, MO 64120 


[ check vcn (Check One Bax ony) 
| or another [ ] VCR Repair, Dept. 62506 | 
High Paying C] Computer Repair, Dept. 64403 
€: E] TV/Satellite Dish, Dept. 31278 | 
[Г] Computer Programming, Dept. 35226 | 
|. [ Computer Specialist, Dept. 38077 
[Г] Networking Specialist, Dept. 38064 | 


` BELSAW 4 
| Since 1926 [Г] Electrician, Dept. 95084 | 
| Name . 


| Address ——— | 
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ADVANCED 


FRAMING SYSTEMS, INC. 


Get Your Best Nights Sleep Ever 
When YOU 2A ust The Firmness! | 


Prices Starting At 


$299» | 


Plus S& H 


Ш Customize mattress 
firmness for each side with | 
the touch of a button! 

B Unique air supp ort cradles you in 
complete comfo 
ш Reduces morning mo and stiffness! 
ш Call now, and try it in the privacy of your 
home with our No-Risk 90 Night Trial! 


SELECT COMFORT 


.. Mail to: Select Comfort Corporation 
6105 Trenton Lane N. , Minnea jolis, MN 55442 


FREE Video and Brochure! 


1-800-831-1211 


Ext. 6201 


When Mercury or Venus passes 
between Earth and the sun, do we 
see an eclipse? 


Paul MacDougal 
paul@ivexnc.nctda.org 


THE PHENOMENON you describe 
is called a transit. Among the plan- 
ets, only Mercury and Venus, the 
“inferior” planets, can be in transit 
relative to Earth. That’s because 
they are the only planets closer to 
the sun than ours. Unlike a solar 
eclipse, a transit blocks out only a 
small portion of the sun. 

Transits of Mercury or Venus can 
occur when either planet is in infe- 
rior conjunction with Earth (directly 
between Earth and the sun), and 
when either planet’s orbit intersects 
the plane of Earth and the sun, at a 
point called a node. 

Transits of Mercury can only oc- 
cur near May 8 and November 10, the 
days Earth passes Mercury’s nodes. 
The shortest interval between tran- 
sits of Mercury, which occur about 
13 times each century, is seven years. 

Transits of Venus come in pairs 
separated by eight years, so with 
a little luck it’s quite possible to see 
two transits of Venus in a lifetime. 
The pairs are separated by intervals 
of 105 or 122 years, however. So 
if you’ve seen one pair in your life- 
time, it’s not likely you'll see another. 
The next pair can be seen on June 
8, 2004 and June 6, 2012. Transits 
of Venus only occur within a day or 
two of Earth passing the nodes 
of Venus' orbit, which happens on 
June 7 and December 9. > 


We answer your most frequently asked sci- 
ence and technology questions in the Ask 
Popular Science section of FYI. Only letters 
selected for publication can be answered. 
E-mail: AskPopSci(2aol.com 

Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 
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Dear Reader, We know you're interested in technology and innovation. 


Help us make PoPuLAR SCIENCE a magazine that is in step with you. Please fill out 


this questionnaire and mail it to PSFeedback, 2 Park Ave., New York, NY 10016. 
Or fax it to us at 212-481-8062. Or fill it 


out online at http://www.popsci.com. 


In future issues, we'll share the results of 


the Reader Poll. Thanks! 


Do you plan to purchase a new car or truck 
in the next 12 months? 
[]Yes  L]No O Not sure 


Do you plan to purchase a sport-utility 
vehicle in the next 12 months? 
L] Yes [ ] No [ ] Not sure 


When you bought your last car or truck, did 
you consider buying a sport-utility vehicle? 
CO Yes [O No 


What features of a sport-utility vehicle are 
important to you? 

[ ] 4-wheel drive [ ] powerful engine 
[ ] off-road capability [ ] comfortable ride 
[ ] versatility []other |  . 


Do you read the car tests done periodically in 
PoPULAR SCIENCE? 

C] Always [] Sometimes [ ] Never 

[ ] Often [L] Rarely 


What features of these car tests most appeal 
to you? 

[ ] Description of cars [ ] Second opinion 
C] Comparison charts story 

C] Photographs [ ] Other 


What would you like to see more of in these 
tests? 

C] More models tested 

[ ] More tests per year 

[ ] More comprehensive charts 


[ ] Other _ 


When was the last time you bought a buyer's 
guide magazine from the newsstand? 

[ ] less than 3 months ago 

1 3-6 months ago 

[ ] 6-12 months ago 

C] over 12 months ago 

[ ] never 


READER POLL 


Do you think sport-utility 
vehicles are safer than 
passenger cars? 


[| Yes 
Why? 


| | No [|] Not sure 


OCTOBER 1995 
READER POLL 
RESULTS 


“Is genetic testing 
a good idea?” 


Overall, you think the benefits of such med- 


| ical testing outweigh its potential prob- 


lems. Here's how the results compare: 


54.4% 00000 


think it’s a good idea 


18.1% U Û 


say it’s not a good idea 


27.5% 00| 


say they're not sure 


About 2.5% of readers in favor of genetic 
screening also wrote to us to emphasize 
that testing should be both voluntary and 
confidential. About the same percentage of 
readers not in favor of testing sent us a 


note indicating a probable lack of confi- 
` dentiality and control over results as the 


basis for their responses. 
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Would you buy a special issue or buyer's 
guide exclusively about sport-utility vehicles? 
|_| Yes Г] № C] Not sure 

How much would you pay for a special Issue 
about sport-utility vehicles? 


1_1 $3.00 C $3.50 C] $4.00 C $4.50 
|] $5.00 0 Other 


Where or how did you get this issue? 
|_| Newsstand [_] Subscription [|_| Other 


Are you male or female? 


| |Male [_] Female 
Please put an "X" in the box that indicates 


^ your age: 


| |Under18 []40-49 (О 70 or over 
[L]18-29  []50-59 
1130-39 [160-69 


What is your marital status? 
O Single (never married) [ ] Married 
C] Separated or divorced [ ] Widowed 


What is the highest level you completed 
in school? 

Ll Some high school or less 

LI Graduated high school 

L] Attended college 1 - 3 years 

[_] Graduated 4-year college 

[ ] Master's degree 

[ ] Doctoral degree 


Please "X" the box that best describes your 
total household income 

J] Less than $15,000 [ ] $45,000 - $59,999 
O $15,000 - $29,999 C] $60,000 - $74,999 
[1 $30,000 - $44,999 C] $75,000 and up 
What is the zip code of the area in which you 
live? 
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We would appreciate any additional com- 
ments or suggestions on a separate page. 


(Optional) 
Name: 
Address: 
City/State: 
Telephone: — 


Fax: 


PopularScience 
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EARN $200 to $750 a Week 
PART - TIME! 


| Work from home doing 3D Computer Graphics 
486 PC & Software Required | 


Call 3RD Dimension Technologies, Inc. 
1(800) 535-5643 


http://www.3dt.net/3d-art/ 


NO-FLAME LIGHTER 

Works without flame, without gas, without fluid, 

yet it lights hundreds of times with the simple 

press of a button and lasts forever! Let people 

try it and they become instant buyers at only 

$5.95. Sell 50-60 a day at flea markets or fairs! 

Your cost: 6 lighters $18.00; 20 for $50.00; 80 XP" 

for $180.00 (2 samples $8.00). Works on 2 alkaline 
batteries, included. Order from Lakeside Products Co., | 
Dept. DN-56 6646 N. Western Ave., Chicago, IL 60645. 


Set up complete foundry! Build a low-cost, — 

furnace! Melt aluminum, brass, iron, more! Pour. 

ingots, machine parts! Discover complete ne how 

ed & c" Highest quality how-to book ner 
show you how! Write for a comp 


Blacksmithing and forging 4 

manuals, books, plans, „6. 
projects, and much more! 
Write for a catalog! 


BUILDA . 
LATHE! 


Build a metal cuttin 
lathe, shaper, mill- 
ing machine, sheet 
metal brake, band- 
saw, more! Learn to 
restore pte tools, spin metal, 
more! Build one-lung gas engines, | 
Stirling & steam engines, boilers, | 
knives, more! Watchmakers' hand- | 
book, locomotive construc- 
tion, carbon arc torch, scroll 
saw, more! Write! 


FZ Write for your personal copy 

ofour giant metal working cata- 
log! Learn secret skills! Hun- 
dreds of yp quality 
books! You'll be amazed! Write 
for a complete catalog TODAY! Do it NOW! 


END "e NAME AND ADDRESS TO: 


kıı МЕТА BOOKS 


Box 538-ETU, Bradley IL 60915 


FREE — 
CATALOG! 


From America’s oldest mail-order 
cigar company, established 1915. 

The dependable source of those premium 
cigars so hard to find elsewhere. 


-x Satisfaction Guaranteed “ 


EVERY GAME HAS BEEN QUALITY TESTED 
WITH WINDOWS 95 AND WINDOWS 3.1/DOS 


Ultimate CD $ 1395 Б sve талдо Call Now: 1-800-237-2559 
jets EACH nothing lor the Dept. T105 


Low Gost of: 


games on the CD. 


m Send Check or Money Order to: Ep" — 
| Highland Enterprises, Inc. OS C. чыыр у, 
Attn: CD Special 2002 we | me IA D 
HIGHLAND P.O. Box 1941 i 
sibs Se Lexington, SC 29071-1941 
ORDERS DEN 1-800-673-0566 


Dii cov К 


k 


Takes the place of both your hand-held 
trimmer and small-wheels rotary mower! 


| rolls "li t Fr pee 7 
Ү Perfect 


on two BIG WHEELS! a 

| * TRIMS far easier, better, BE us | 
[more precisely than MER » 
| hand-held trimmers. е / trimming 
| Plus, MOWS i #/ around smaller 
everything from whole = properties, vacation 
lawns (even wet!) to | homes, etc... and 


tough, waist-high for finish-up 


growth with ease! mowing and 
‘Rocks, roots, trimming after 
stumps, etc., do it riding mowers 
no harm because on larger parcels. 
the "DR®" has A delight for 
no steel blade anyone to use! 
to bend 


or dull. 


So, WHY HASSLE with | YES! Please e rush FREE DE DETAILS of the Revolutionary | 


t including prices and s 
hand-held trimmers or small- pratis rae Manual, Electric- Starting, PRO and 


wheels mowers? Please call Lia Models and "Off-Season” Savings now in aa. 
| TOLL FREE ог mail coupon at у^" : — — 
right for FREE DETAN Se Ert 
/——— BHÉÀE- i 
about the ae e E MU COUNTRY HOME PRODUCTS®, D. Dept. 1383 
RIMMER/MOWER! | _ Ferry Road, Box 89, Charloue, VT 05445 


Tired of being short? Our quality leather 
‘ootwear has a hidden height-increasing inner- 
mold inside the shoe. NO OVERSIZED HEELS! Look 
like ordinary shoes. Will make you up. to 
B” TALLER, depending on the style. Over 100 styles 
lo choose from including dress shoes, boots, 
sport shoes and casuals. Extremely comfortable. 
Sizes: 5-12. Widths: B-EEE. In business over 55 


years. MONEY-BACK GUARANTEE. Call or write 
today for your FREE color catalog. 


ELEVATORS’ [Î 
RICHLEE SHOE CO., DEPT. PS65 
P.O. BOX 3566, FREDERICK, MD 21705 


-800-290-TALL (8255) 


MILL * LATHE - DRILL 


The Original Home Machine Shop 
Designed in USA by Shc 


m" E { 
jt 2l d T 
LL en 
Ў 
m 


3 Versions to Choose 


Available | 


SEE. M I E 17* Swing 
И РРР BE үу x 18 Mill Table 


1-800-343-5775 FREE BROCHURE 
DEMAND THE BEST 


SHOPTASK P. O. Box 186, Aberdeen, WA 98520 
SINCE 1981 


| Pre-cut dome home kits in о variety of floor plans up 
to 3,000 sq. ft. Complete kits start as low as $6,795. 
Attractive, easy-to-ussemble, energy-efficient. $12 for 
new 100-page catalog package. Color video $10 more. 


ÊM TIMBERLINE GEODESICS 
2015 Blake 51. , Berkeley, СА 94704 1-800-DOME-HOME 


CABLE TV 
DESCRAMBLERS | 


Best Prices in the U.S.A.! We Will Beat Any Price! 


Jerrold, Scientific Atlanta, Panasonic | 
Pioneer Green, FTB3, SA3, Super-Pio 
Jerrold Impulse & Starcom series (Stealth) 
Sci. Atlanta inc. 8536/+, 8580, Drop-field (M80) | 
FAST SHIPMENTS FREE CATALOG 
E DAY MONEY BACK GUARANTEE 


1-800-818-9688 
MD ELECTRONICS 


875 S. 72nd ST., OMAHA, NE 68114 


SPIRAL STAIRS 
Coast to C oast ey 


FREE ENCLOSED 
TREAD ENDS 
$220.00 VALUE ——— 
Save 30% to50% T 
Stock & Custom Stairs EE : 
| Strong Steel Frame Норт | 
Oak or Brass options 
3'6" to 7' Diameter 
Easy To Install 
FREE BROCHURE 
Call or Write - 


SALTER INDUSTRIES - 


P.O. BOX 183, EAGLEVILLE, PA 19408 
610-631-1360 FAX 610-631-9384 PS596 


Since 1962, thousands of happy 


around the world have discovered 
the Hydra-Drill™ secret. They 
drilled their own wells and their 
gardens prove it! You can, 
too. Call or write us today 
and we'll send you a big, 
free package of informa- 
tion about drilling your 
own well with the 
Hydra-Drill™ 
Ask 
about our. 


Call Today for FREE 
Water Weill Drilling 


Information Package == 


1-800-333. 7762 
(Ask for Operator 7836) 
penRock °°: Anderson Road 


eenRock °°": AL 36802 


15 YES! Sendthe FREE INFORMATION PACKAGE and the 
illustrated guide HOW TO DRILL YOUR OWN WATER WELL. i 


Print Mama 


City/State/Zip 


Address il 


il Phone (must have) ` 1806 DeepRock | 
Ce ш C —O D . nl QU X 39395 ыы тшшш ы _ —D ш O3 ÉÁ6H([| 


IBRUSH MOWER 


gardeners and homeowners . 


The amazing walk-behind brush cutter! 


The DR? FIELD and 


CLEARS & MAINTAINS meadows, pastures, 
woodlots, wooded and rough non-lawn areas 
with ease. CUTS tall grass, weeds, brambles, 
tough brush and saplings up to 1" thick. 
CHOPS/MULCHES most everything it cuts. 
Leaves NO TANGLE of brush to pick up like ` 
hand-held brushcutters and sicklebar mowers. 
Perfect for low-maintenance A ۸ 
wildflower meadows, European- | 
style woodlots, walking paths, 
or any area you only want 

to mow once a month 
or once a season! 


n n TODAY” ior on lete 


i Please mail this cou 


FREE, 
i DETAILS of the DR* FIELD and BRUS MOWER! 
: including prices, specifications of тре ар CTRIC- 
IST G Models, and "Off-Season" Savings now " 
effect There is no obligation. ! 
ane ose i 
! Address б 
А E 
State ZIP © 


су ae a | БА 
To COUNTRY HOME PRODUCTS®, Dept. 1383F ! 
Ferry Road, Р.О. Вох 89, Charlotte, VT 05445 4 


93 Ways to ms Aad | 
ou Wan 


| Qualify for the Job 


Free Facts about Career 
Diplomas and Degrees 


Now, at home in your spare time, 
without any previous experience, you 
can train for a money- making RE 
reac even get a Specialized = 


E oi 
For FREE Information, Call Toll Free 
1-800-595-5505 Ext. 8081 
CALL ANYTIME—24 hours a day, 7 days a week. _ 


ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED 
BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE 


* Business Management * Civil En ахо ds 
* Accounting . +h 
* Bus. Mgmt—finance eri 
* Bus. Mgmt—Marketing Optio ae 
* Applied Com Un SUAE * Electronics ban 
® Hospitality Management * Industrial Engineering Technology 
- CAREER DIPLOMA COURSES . 
* High School * Desktop Publishing & Design 
* Auto Mechanics . abuse li Programming 
è dam in . debct Computer Specialist 
Li * puter- 
* Air Conditioning & Refrigeration . = Cateri urmet Cooking 
. POEM gular . Fines Nutro 
* Diesel Mechanics * TVNCR Repair 
* Electrician * Photography 
~ Small Bebés Management * Animal Care Specialist 
* Gun Repair * Journalism/Short Story Writing 
* Electronics * Interior Decorating 
* Bookkeeping * Florist 
* (Child Day Care : . Teacher Aide 
* Medical Office Assistant * Home Inspector 
* Dental Assistant * ier Estate Appraiser 
. Secretary ° d па mithing | 
* Art * igna Repa | 
* Motorcycle Repair Ы каі Transcriptionist 
| * Hotel/Hestaurant Management © Electronics Technician 
| * PÛ Repair Courses Available on Diskette 
* A+ Cert. Test Prep" (Computer Required) 
e PC Fundamentals* * Bookkeeping = 
| “For personal enrichment 2 


7 — International Correspondence 
густи Schools, Dept. APCS46S 
—- O98 Oak Street Srrantnn РА 18515 


Do your own machining з and shoo work 
with a Smithy 3-in-1 Lathe • Mill • Drill 


FIX IT 
` YOURSELF! 


«Easy to use! 
eSave Money! 


к eSave Time! 


~ As low as $895 | 


am 


| For FREE rad Pak Сай: ca: Smithy, 
1-800-345-6342 Smithy Dept. PSS 
X I51/ 


(Ask for operator PS5) Ann Arbor, MI 48106 


Celebrate July 4th & All Events 


CARBIDE CANN ON 


BIG BANG! 


Mammoth | 
with terrific BANG! Have 
a bang-up time at special 
events. Uses powdered 
| carbide ammo. Hundreds 
xi shots for few cents. All metal construction with large, 
ed cast-iron wheels. Machined brass mechanism for easy 
іа in and firing. Authentic turn-of-century design. Hand- 
when not in use. Made in USA to last a lifetime. 
Available | in 3 sizes: 9" cannon, $49.95 postpaid; 17" cannon, 
$89.95 postpaid; 25" cannon (shown here) with rapid firing and 
automatic loading, $119.95 postpaid. The larger the cannon 
the louder the bang! Carbide ammo, about 100 shots, $6.00; 
3 packs for $15.00. Send check, money order or call. Visa, 
MasterCard accepted by mail or phone. Give card number & 
expiration. Money-back guarantee. Send for FREE CATALOG! | 


The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, PA 18016 


хх Call 1-800-987-BANG (2264) хх 


Ew even in 


MATS IN RICH MATTE d 


small 
BLACK WITH A RED PINSTRIPE | 


Deep grooves trap and hold snow, mud or sand 


Anti-skid ridges prevent slipping 


CARS, TRUCKS, VANS, SPORT UTILITY VEHICLES: 

Acura * Alfa Romeo * Audi + BMW • Buick • Cadillac * Chevrolet 
Chrysler • Daihatsu * Dodge * Eagle « Fiat • Ford « Geo = GMC 
Honda + Hummer * Hyundai « Infiniti « Isuzu * Jaguar * Jeep • Kia 
Land Rover * Lexus * Lincoln • Mazda • Mercedes • Mercury 
Mitsubishi * Nissan * Oldsmobile + Peugeot • Plymouth * Pontiac 
Porsche • Renault « Rolls Royce» Saab • Saturn * Sterling 
Subaru • Suzuki * Toyota * VW * Volvo 


WE GUARANTEE YOUR SATISFACTION. 
If you are not happy with your order, return your unused 


mats or cargo liner within 30 days for a complete refund, 
less shipping. 


77] HERE'S PROOF. Only WeatherTech’® 
de | mats give you all-season protection like 
| this: up to 13 Ibs. of pliable virgin rubber 

` | that's channeled so deep it can trap and 
| hold up to 1 1/2 quarts of water, slush or 

sand! It doesn't curl, crack or ‘harden, .. 
sub-zero 
WeatherTech® mats are attractive, with 
a ак -tech design manufactured to fit 
you drive. MORE PROOF. You 

| may not know it, 


FRONT SET: | 
per set 


$7 shipping* 


ALSO HAVE MATS TO FIT MOST DOMESTIC AND IMPORTED - 


-@ send checks payable to 


Д add 6 3/4% sales tax. 


PAINT REMOVAL 
and SANDING TOOLS © 


e POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT 

е STRIPS 1 SQ. FT. IN 15 SEC. 


534 SANDER VAC ` 


e FOR DUST-FREE SANDING 
OF MOST SURFACES. INDOOR 
and OUTDOOR USE. 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 


Own A Wood-Mizer : 


PORTABLE SAWMILL 
e Saw trees up td 36" diameter | Over 15,000 | 
by 21 ft. long*—on site. Sawmills 


World-Wide! 

: ү, Prices subscr 
Ier ceirarige 
wafia ATE 


e All-products mill, kiln, and 
edger catalog: $2.00; 
Profitability booklet 


ahd video: ` А aL | 
$10.00 = А WE 
e LT25 mills W/o B= ilr iv. 
trailer from: a al оа IS 
$7205! aed, EL 
“Catalog has mill specifications. Æ m || A eo LT40HD 


1-800-553-0219 


EIGHT BRANCHES IN U.S,A. AND CANADA 


Wood-Mizer Products, Inc. 
8180 West 70th Street, Dept. E81 
Indianapolis, IN 46214-2400 


WeatherTech® | 


area 
tough, 
temperatures. 


but Cannon" of oad shi 


| England, the manufacturer of high lip to contain spills. 
| WeatherTech’, is an original. equip- So now for the first 
| ment supplier to Ford, GM, Honda time, WeatherTech® 
—— e . | Toyota, Lexus, Mercedes, Nissan, Aud protection can be 
SS NI: a | and others. ours from front 
SERE "T o rear! 


| PRICED TO BE THE WORLD'S BEST 
MAT VALUE: Typical car mats can cost 
fortune at a car 
WeatherTech’ mats are anything but typical! 


dealer, but 


FRONT AND | 


REAR SET: 
79 95 ANY COMBINATION, 
Free shipping"| AND WE SHIP FREE! 


"We pay shipping within the 
4B contiguous states on 
orders of a front & back set, 
two or more sets, or a com- 
bination of mats and cargo 
liner. Extra shipping charge 
may apply outside the 48 
states. If paying by check 


Autamotive 
IL residents 


MacNeil 
Products Ltd. 


durable $ 
liners are molded tom 
your specific vehicle . . . Е 
exactly! The WeatherTech® 

liner is engineered to grip ЕЕ 
our cargo and minimize Pies 
‘plus a 3-inch 


We've 
Got You 
Covered 


Earn $4,000 Per Month 
From Your Home 
With A Computer! 


Begin part-tirr me and still r retain the security of you 
present position. We offer 20 services you can 
perform for your community from your home. No 
experience-necessary—easy to learn. We provide 
training and computer. For FREE M cc 
cassette and literature call: 


1-800-343-8014, ext. 109 


. Computer Business Services, Inc. 


ЕЕ 


{Ас Highest Quality Factory-Crafted 


Geodesic Domes and Plans 


* SPACIOUS AND OPEN 
* ENERGY AND Resource EFFICIENT 
* COMPLETE PFANELIZED BUILDING SYSTEM 

* COMPETITIVELY PRICED | 


OREGON DOME, INC 1-000-572-0943 
3215 Meadow Lane, Suite PS, Eugene, OR 97402 


SUNVISION- Panne Beds 


S WOME DELIVERY - FREE Color Catalog 


1-800-842-1324 


Buy Direct & Save 


liners Г 
take а back seat to no опе | 
when it comes to cargo 8 | 
protection. 


Our Ba) 


GRAND CHEROKEE 
LINER SHOWN | 


SPORT UTILITY LINER APPLICATIONS: 
Blazer * Bravada * Bronco + Cherokee « County * Discovery * Explorer 
Grand Cherokee « Jimmy • Land Cruiser * LX 450 * Montero « Mountaineer • Navajo | 

Pathfinder = Passport « Range Rover 4.0 SE/4.6 HSE • RAWA + Rodeo * Sidekick 

SLX * Suburban * Tahoe * Tracker + Trooper * Wrangler Yukon • 4Aunner 
MINIVAN LINER APPLICATIONS: 

, Aerostar (Ext) * Astro (Ext.) • Gr. Caravan * Gr. Voyager * MPV * Oasis 
Odyssey * Previa = Quest « Safari (Ext.) «T & C * Villager • Тина 
AUTOMOBILE TRUNK LINER APPLICATIONS: 

Accord * BMW З, 5 Series * Camry * Concorde * Continental « DeVille « ES 300 
130 = Intrepid * LS 400 + Maxima • Mercedes "C", "E", "S" Class * Seville 
SCISCO? • SL'SLT/SL2 • Sable + Taurus * Town Car * Vision = Volvo 850 


Order Today: 
1(800) 441-6287 


` Call 8 AM -10PM (Central Time) 7 days 
Major credit cards accepted. 

We usually ship within 48 hours. Simply tell us 
the make, year and model, and we'll send you 
the WeatherTech® mat or liner engineered to fit. 
Express shipping available. 


—a Pfoducts Limited 


2435 WISCONSIN STREET 
DOWNERS GROVE, IL 60515 
708-769-1500 fax 708-769-0300 


WeatherTech is a registered trademark of MacNeil Automotive Products Limited 


' MAY THE 
SOURCE 


BE WITH _ 


“YQ 


Don't let the dark forces of ignorance , 
defeat you. Right in this galaxy, you 
can tap into the source -- the free 


Consumer Information è 
Catalog. It lists free and low- 
cost government publications 


on cosmic topics such as federal 
benefits, jobs, health, housing, educating 
your children, cars, and much, much more. So Р | 
dispel the darkness and send for the source. Write | 
today to Pueblo, Colorado for the free Consumer Information Catalog. 

Just send your name and address to : 


Consumer Information Center 
Department Source e 
Pueblo, Colorado 81009 


Continued from pg. 103 


SCIENCE & CHEMISTRY 


Laboratory Supplies, Microscopes, Scales, 
Glassware, Chemicals Small Quantities. 


Catalog $5.00 Chem Lab Supplies, Dept PS 
1060-C Ortega Way, Placentia CA 92670. 
14-630-7302 . 


'Laboratory" Glassware, Chemicals.Catalog 
52.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS, CHEMICALS . SUP- 
PLIES "GLASSWARE" INSTRUCTIONAL 
BOOKS, MANUALS, VIDEOS. "HUGE CATA- 
LOG" $2.00. PYROTEK, P.O. BOX 1, 
CATASAUQUA, PA 18032. (717)256-3087. 


METEORITES- LABORATORY 
AUTHENTICATED. OWN A PIECE OF AN- 
OTHER WORLD! 1996 COLOR CATALOG- 
$2.00. NEMS, BOX 400P, MENDON, MA 01756 
(508-478-4020) 


NEW! THERMOELECTRICITY! GENERATE 
ELECTRICITY FROM HEAT! EASY TO BUILD 
THERMOELECTRIC GENERATOR. PERFECT 
SCIENCE PROJECT. PLANS $8.00. DANIEL, 
3000 WOODLAND PARK DR., 41812, HOUS- 
TON, TX 77082. 


Space Compass. Two experimental instruments 
on motion in space. $9.95: Salvo Distribution, 
P.O. Box 1733, Summerville, SC 29483 


SPORTING GOODS 


^ Fits adult conventional сеа 
* Motorcycle style twist-throttia 
l^ 2 Horsepower, 'wo-cycle engine 
«Automatic centrifical clutch $ 
“ше! operation 
For Color Brochure send $2.00 MEETS 
(Credit Card Phone Orders also accopted Pes i 
FIVE FLAGS DISTRIBUTING S SMi- 
7621 Pine Forest Haad 
Pensacola, FL 32528 
904) 941-2080 


Make 525 to 100 per hour 


selling he hi color 
juttóns. Buttons ari 


— E LÀ ————À——— о. 


Badge-A-Minit, Dept.PS596 Box 800, LaSalle, IL 61301 
CALL 1-800-223-4103 


Unlimited, Low Cost, vh cats 1 
Background Music from Ori Standard 
Кеса st Does Everything Karaoke 


ane guts es you, the 


Ep тоси е Demo Т: Tan 
LT Sound Dept PS-1 Dee 


GEM. bas YOUR OWN DOME 
A a, 4 Enjoy spacious living in an 
a 7X aK Ta award winning home of the future 
os А =. Reinforced concrete exterior offers 
[NL CON ili X maximum resistance to termites, 
=з | "fire, hurricanes, earthquakes and 
tornadoes 4 Advanced design and 7" foam insulation 
provides the ultimate in rei rica nn a Panelized 
Building System Kits'from $7,9 
4 Free brochure or $11 y Kit 2 
AMERICAN INGENUITY „ 407-639-8777 
B777-P Holiday Springs Rd. 4 Rockledge, FL 32955 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


STAMP COLLECTING TOOLS & MACHINERY WATCHES/TIMEPIECES 


WATCHES, Large selection of Sport, Dive, Tide 
and Flag. Call 1-800-531-6953. Request catalog 
PSX. 


CNC 3D milling machines from $3495. CNC 
router. PC-controlled. Prototyping, parts man- 
ufacturing, BOBCAD AUTOMATION 
(310)606-9340. 


1,000 STAMPS, $2.95. Guaranteed Worth 
Over $30 at International Catalog Prices! All- 
Different. 55 Countries! Money Back. Other 
stamps to buy or retum. Kenmore OP-198, 
Milford, NH 03055 


WATER PURIFICATION 


BUY DIRECT AND $AVE. UNDER SINK RE- 
VERSE OSMOSIS (RO) SYSTEMS. 16 GPD 
CTA $199.50. 50 GPD TFC $279.50. 
(800)667-7114. 


Electronic Water Softener no chemicals or 
plumbing. needed, removes limescale from 
pipes, perfect for septics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


LATHES • MILLS e SUPPLIES e METALS 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 _ 


FREE Bargain Stamp Catalog- offerings on | 
worldwide postage stamps, supplies, and col- | 
lectibles. Heceive stamps on approval, buy any 
or none, retum balance. Jamestown Stamp 
Company, Dept. ES6PS, Jamestown, NY 
14701-0019. 


BLUE RIDGE MACHINERY & TOOLS 
CALL TOLL FREE (304) 562-3538 
BOX 536-PS e HURRICANE, WV ж 25526 


FREE Gold, Silver, Beautiful Stamps, With 
Approvals. Delor 21127 Fleetwood, Harper 
Woods, MI 48225 


LATHES, BOOKS, VIDEOS FOR THE HOBBY 
MACHINIST. INFO PACK $1.00. BCS, BOX 
276-PS, FULTON, MO 65251 


LATHES 


==, ‘Starting at $ 410 
*Mills *Metals *Books 
«Precision Instruments 


Waterwise Purifiers.. homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
| 93514-0459 


Last Coins of U.S.S.R.- Communist 6 variety 
set, (1991) Uncirculated, Special 50% Off, Only 
$2.50. Don't miss this historical set. Plus, you'll 
receive price lists and other fascinating approval 
offers. Satisfaction Guaranteed. Jamestown 
Stamp Co., Dept. EFS Jamestown, NY 
14701. 


513- 322-8562 (800 number for orders) 
CAMPBELL TOOLS COMPANY 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TELECOMMUNICATIONS 


TELEPHONE REPAIR MADE EASY- Flow 
Chart. Send $7.50 to: G&S Telephone, P.O. Box 
2196, Lindale, TX 75771. 


PRAZI WORLD FAMOUS HIGH PRECISION 
BENCH.TOP EQUIPMENT. LATHES, MILLS, 
SAWS, DRILL PRESSES, ACCESSORIES. 
ONE YEAR WARRANTY. MADE IN GER- 
MANY. LOCAL SERVICE. FREE CATA- 
LOGUE. 1-800-JR-LATHE, OPERATOR #496. 


WANTED TO BUY | 


Gold, Silver, Platinum (any form). Assaying | 
service. Free price quotes. Top payment. 
1-800-932-1010/ 617-326-3442 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $132.40. Taig, 12419. 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. | 


ТОРЛЕ BCIENCE DIRECT 


To advertise in Popular Science Direct call Liz Irving or Brian Levine at 1-800-445-2714 today. 


CONVERTERS 
DESCRAMBLERS | 


INTELESHAR ч 


с " TN | 
| "а T b | 
Ou X = " 
L + Ж, Rep аја = 
^ W TAT i "а اا‎ 


CALL TODAY FOR YOUR FREE CATALOG! | 
WE CARRY ALL MAKES AND MODELS 1-800-643-4258 


SCIENTIFIC ATLANTA? * JERROLD* *ZENITH* 


t mi | ECT 643 N. 98th Street, Ste. 260 - Omaha, NE 68114 | 
PIONEER? ®STARGATE® ° INTELESTAR s treet, Ste. 260 - Omaha, | 
Picture Improving Energizer Cables 
Video Stabilizers e Universal Remotes 


Bullet Protectors & Immunizers 


DEALER INQUIRIES WELCOME Converters & Descramblers 
FULL WARRANTY GUARANTEED!! 


Ii Call 1-800-715-6789 
ESES Order Toll Free: $2 ZI "Panasonic? |2 и] gramere "Zenith 


| r | "ето |22 clpoe FT N Scientific 


Order by C.O.D., Check-Via-Phone or VISA / MC 


E Please have the make and model # of the equipment used in your area. 


30 Day Money WF 2 А. ! | | 
| ys cec — FREE Catalog 


lS Full of Stars 


ALL MAJOR CREDIT CARDS ACCEPTED • 13497 Research Blvd © Suite 120-113 * Austin. TX 78750 


c ONU- Cable TV Converters] 
n “ELECTRONICS and 1 
~ Leading the way to excellence DESCRAMBLERS 


NU-TEK ELECTRONICS 
offers all major brands of 
gy cable equipment 


STARGATE SST 
Features include: a — Save 50%! yw 
Protect Cars, Trucks, Boats, RV's, Мико уена Р Pools. Hot Tubs, | ^M 


© Uperadeable card slot Docks. Workshops, Paintbooths, Sandblasting, Camp or Temp. Shelter, Gov’ nt/Indus. 

® Volume contro! * Contracts, Greenhouses & More. Withstands Rain, High Winds, Sun, Sap & Snow! 

® Parental control | HEAVY DUTY Galvanized, Steel Frame. Durable Cover with Zipper Door. Many SIZES 

® Audio/Video ports from 5' to 60° w, up to 30'h, Any Length. Assembles & Anchors Easily. No property 

es leep t P | taxes or жашым геушгес. Caven last ter up to 20 years. ped to Your Door! 
ome TID NC n OUS ENTUM 0 


dol id 
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cuire Er AME ba | 
E geo ae 


Buy FACTORY DIRECT 
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Nu-Tek Electronics is now on the Internet! 
Check us out at http://www.register.com/nutek 
or you can ee us for your FREE catalog. 


2 YEAR WARRANTY! 


30 DAY MONEY BACK GUARANTEE 


CABLE TV DESCRAMBLERS | m. 


INFINITY 
3000 / 


` BIG 125 Channel Capacity! 


MOST SOPE STICATED 1 PIECE | 
SYSTEM ON THE MARKET! 
11 EXTRA FEATURES * REMOTE 
CONTROL * SLEEP TIMER 
| e PARENTAL LOCK OUT © FAVORITE 
CHANNEL PROGRAMMING AND 
MORE! MONEY BACK GUARANTEE 
| LOW ER PRICE SYSTEMS AVAILABLE 
a. LY We E NOW! 


PUTUT ENAJ 


ы e at | OLL TERRAIN 


| with annoving flashes, fading in GOES ANYWHERE! 2 


i One- w. anty, includes: parts, 
3349. оо one-year v FREE all 


and out, and darkening and cu op rac ODER UPGRADES the First Year! 
: EEE ELM 8 ee i "ES " Cc 
е of your same cnt 1.2 4 Seater з. a 47, gems get left behind with inferior 
now and receive the clarity that reet Lega "wid 
M AUI EE gi Free Literature 24 hr. 1 (615) 822-2737 Ext. 5792 equipment that can't grow with uou. 

you deserve with the VC3 and 

build your archives with the 


BRAM FS FREE DEPT 5782 125 RHOADES LN 
RHOADES CAR HENDERSONVILLE TN 37075 


Build It Yourself 
Backhoe - Free. Ра 
Brochure FL 


highest quality. 


30 day money back guarantee 
| year wart ranty 
VC3 - $59.95 
Super VHS - $99.95 
$10.00 S&H 


Plans to build and use * Sal prop elled 
* No machining * Gar towable 
* Under $1,200 to build a 
* |n use over 8 years 


РО. Box 606, Dept. S * Daleville, VA 24083 + 1-800-817-5287 | 


CABLE TV 
DESCRAMBLER 


| ORDER LINE: 1-800-215-941 2| 
TECH SUPPORT: 512-257-2552 


| IMAGE ELECTRONICS INC. 
100 E. Whitestone, Suite 296 
C | Cedar P tark, Te Xas 7861. 3 


KITES 


FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! 
| Into The Wind » (800) 541-0314 | 


1408-P Pearl St., Boulder, CO 80302 
L. BÀ HN M ee ee Е adl 


SHE L ere ды KEY 


‚ Best Prices 
: & Service 
c BTE М/С 
DISCOVER COD m то 
DEALERS WANTED... Mcse vhs ^ CONVERTERS & DESCRAMBLERS 
EARN EXTRA $$$ 


— 


Cable TV. 
Descramblers мии 


Satisfaction 
Send NOW only $8.95 + $2 S&H lo: Sale Marketing Co., | Converters * Filters * Accessories Omaha NE 68 
90 W. Montgomery Av No.366R, Rockville Md 20850 Omaha NE 68144 


30 day Free Trial - NO ASRKI Tiii 
Unibecioble wholesale prices! Catalog 
Affordable extended waranty ii — 


| Year Woranty on ail products ases ll NN 13 Month Warranty. 
Call the "a ra PFI ЖЕКЕ AN s a T a т " LI 
шө гане р та Friendy, Courteous Service. 


Credit Cards Welcome! 


1-800-379-3976 | mm Buy 2 save 10% on second unit. 


WEB SITE ADDRESS: HITP:/ /ORMON-ELECTRONICS.COM 


L valid 
— 


shes AnH 


ES | . Prices starting À 
p+ gslow as os $99! | FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: | 


Слао 1-800-729-1776 


STORAGE & MORE 


Select Models EP та 

25x36 «30x48 ° y ^ 

40x62. 50x120 SAVE UP 10 50% 
Buy factory direct! » Build it yourself! 


a American Owned • American Built 
(АШ Tong 


Eu —— 
Sreermasren” |.800- 888. 4606 


1-800-A-WIRE-4-U 
294-7348 


EN | Buildings WC Save 3100 FER L&L ELECTRONICS INC. 
we VARIOUS SIZES AVAILABLE Years of customers 1430 Miner St. Suite 522 Des Plaines, IL 60016 
E BUILD IT YOURSELF! TES Mme ۰ complete satisfaction 1-800-542-9425 
eQuality Equipment ааа 
Call Now 1(800) 585-4058 Shipped within 24 о ретнде omer тар Ту ерден 
American Steel Span *Free catalog 


Plazac Sales, Inc. 


ERROLD PANASONIC SA'S ETC 
CABLE TV CONVERTERS PLUS 


*Special Dealer Prices! «Compare our Low 

Retail Prices! *Guaranteed Prices + Warranties! 
*Orders shipped immediately! C.O.D. 

* WE'LL BEAT ANY PRICE * 


Sorry no NJ. sales, Dealers Wanted, 


C-M CIVIL WAR __ 
CANNON BLUEPRINTS 


E-Z lo follow plans you can 
scale to actual size, booklel 
included. Made of common 
materials. Prints alone are a magnificent conversation 
р ае оге "ү Үү” Send Jus! $12.95 Check or 
e lerprises 2039 Civic Ctr. Dr., 
brena North Los Vegos, NV. 89030. Mus! be 
| 18 yrs. Lic. #62457 : 


Fo Cilo Service 
or Questions Call 
(mta) 637-2800 


= Revolution 


р A 
ia jag ar Corp 
te Lorie $5 BLISS. т на prt 
10 lor EH) ]i LI r Spr gs, MO 64024 


Credi t Cara Ordena Only: 
1-B00-537-6857 


IT JEJE Ie 10 E E il 
_ MAN Тар wet Се Anymore _ 


| N S TANT E Y 1! 


Add tens of years of AAA credit in your credit file 


FREE DETAILS 


"OVERNIGHT". 100% Lega 
eT. ма (PS) 
PO. Box 15574 


| FBI, DMV (DUI) © Rex (5571 
Û Files too... sverly Hills, CA 9020 


Beverly Hills, CA 90209 
EASY AS 1-2-3! TONS OF EXTRAS! 


Cable TV Descrambler 
NEW PRODUCT 
No Converter Necessary 
1-800-664-6999 иг 
Works With All Systems 


CABLE TV 
EQUIPMENT 


| ANY ADVERTISED 

OR WHOLESALE PRICE! 
|. SAVE $$$ - DON'T: RENT 
CALL FOR FREE CATALOG! 

Zenith Pioneer 

Tocom 
Jerrold 

k Sigma, Scientific Atlanta 

and more! 


call AA Elect ta«cc4. Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


Panasonic 


Direct! 2 
SAVE $1000 5 


fenî 


Century B 


SHOPS * STORAGE BUILDINGS 
Easy Do-It-Yourself Construction 


Direct 
• All Steel į p 


25x30 Root & Sidewall System 
$4,405 Value NOW ONLY $2,487 


some larger sizes available 


i MIRACLE SPAN 
ШЕ 1-800-222-7885 


И сору RENTAL TAPES WITH OUR 
> VIDEO STABILIZERS 


| FREE Cable TV Catalog. 


SSE 


SAVE $100'S - EVEN 510005 
{ on premium CABLE TV EQUIPMENT. , 


SAWMILL $3795. 


FREE INFO 


Silvacraft Inc. 
90 Curtwright Dr 
Unit 3 
p> Amberst, NY 14221 
_ 1-800-661-7746 


EQUIPMENT === 


4 The Nationwide — 
n tor cable TY equip 


"BUY WHERE THE 


CR Tues 
-— is 
d саға 


0а 
Sajas N 


а: 


Eliminates copy 


=ù 
` protection on any lape | | VISA* MC F | 
* Сору any rental bought lape COD ) 
* Power Cord and RC Plugs Included л 
Member Geter Business Bureau 


CALL NOW! FREE 30 Day Trial! 


| 
| MMS ae 


E ees 
“ШАУ — ANY SIZE 


STEEL * ALUMINUM è WOOD 
8 IAINLE S5 


BRASS • 


Free: Braai 
TOLL FREE 
(1-800-231-0793) 


ALARM SYSTEMS 
WIRELESS DRIVEWAY ALARM 
A bell rings in your 
house anytime some- 
one walks or drives 
into your, place. 
' - Free Literature - 
DAKOTA ALERT, INC. 


Box 130, ELK POINT, SD 57025 
605-356- 2772 


490 , 


"PUSH & GO Pe 


Motorized Sooo - 


Fun For All Ages 
Rida 


ALTERNATE ENERGY 
SAVERS 


FREE ENERGY. Solar/ supplies, Alternative, 
free catalog, 812- “зд, Box 3038, 
Clarksville, IN 47131. 


FREE ENERGY! Fuel-Less Motors and Gener- 


ators! H&A, R2EPS Bowling Green, 
63334-9350. 


GIANT SOLAR PANELS $48.00! Catalog $4.00 
QUAD ENERGY, Box 690073, Houston, TX 
77269. 713-259-0393 


MO 


INCREDIBLE INFORMATION Electric utilities 
want hushed, U.S. $12.95 money order- ELEC- 
TROTECH, P.O. Box 46897, Kansas City, MO 
64188-6897. 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, 
Box 306-55, Seminary, MS 39479 


NEW FREE ENERGY! Fuel-Less 350hp En- 
gines. Creative Sciences Box 8001 New Albany, 


IN 47150 


SOLAR PNEUMATIC POWER! Self-fueling Air 


| Engine Plans, $15.00. Catalog, $3.00. Video, | 
| $30.00. 


PneumOpt-1, 6333-371 


Stockton, CA 95207. 
WILD CATALOG!- 


TIONS. SEND $2.00: CHRIS, 7730 BLONDO, 
OMAHA, NE 68134 


— —— ӘНИ 
AQUARIUM SUPPLIES 


FISHFOOD FACTORY DIRECT. 


| http/www.halcyon.com/mainmall/guppy/ 


Fantastic Internet Savings! Ben's Fishfood, 
since 1981. 


ARTS/MUSIC/POETRY 
POEMS WANTED! SONGS RECORDED! | BROWNSVILLE, TX 78521. 
Broadway Music Productions. Box 7438Р5, | 
Sarasota, FL 34278. 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! 
ERGY" 
TIONAL TECHNOLOGIES! 


"FREE EN- 
AMAZING AR- 


TECHNOLOGIES SUP- | 
| PRESSED BY GOVERNMENT/ CORPORA- 


| 


ASTRONAUTICS 


BUILD YOUR OWN 
ROCKET MOTORS 


e UP TO 80 POUNDS THRUST' 

© USING SIMPLE MATERIALS! 

e FOR JUST PENNIES APIECE! 
Homemade rockets go together quickly 1 «| 


homemade fertilizer charcoal fuel. Mods 
fe thousands ol lect" speeds io MACH IF 


Write lor our aee uc. and we Vl send sid 
working sample of a homemade electra r ped 
rgniter AND teach vou how to make taufa 
homemade rocket molor casings, all їч 
materials vou" find around venit hour 


SEND s2 00 TI 
Dept. Р55, THE TEL EFL ITE 
CORPORATION, 11620 Kitching 
Moreno Valley, CA 92187 


1 


u 


ie 


ATHLETIC EQUIPMENT 


"AEROTREK" 


The Heeless Shoe for the 21st Century 
РЕ U.S. JACLEAN, INC. | 
(800) 241-2221 


This angle is designed for | 
Human Science 


INE the AERO м A, von can x eth] 
P 


ur nimiscles! Less strais fo your knees di 


SPEAKER EDGES 
ROTTED 
BEST WARRANTY * GUARANTEE ! 
+ DIY Surround Kits Save Big $$ 


CALL TOLL FREE 1-800 BOO-767-4041 
SIMPLY SPEAKERS * VISA/MC/DISC/AMEX 


REPAIR FOAM ROT 
YOURSELF! 

* Save $$$ w/original Ки! | 

= Kits 10 fit any speaker - Advent, | 
AR, JBL, Bose. infin . EV, atc ? 

* Surrounds, adhesive, & instr 

= MC/VISA/ Discover = No CODs 

* Call last for Best Price 

* Phone 24 hrs. 704-597-9001 


А f 67: ' 
or Toll Free 800-747-3692 STEPP | 


Box 1088 • Fiat Rock, NC 28731 AUDIO TECHNOLOGIE: 


AUTOMOBILES 


ALTERNATOR Generator Rebuilding Bool 
Price: HV Technologies, 7505 Barkentine, La 
Vegas, NV 89128 


CARS FOR $100! Trucks, boats, 4-wheeler 
motorhomes, furniture, electronics, compute 
etc. by FBI, IRS, DEA. Available your ard 
now.Call 1-800-513-4343 Ext.S-20025 | 


| CORVAIR PARTS- 10.000 parts, 550 pa 
catalog- Rushed 55.00: Clarks CORVAI 
| Parts, Box PS, Shelburne, MA 0137 


Pacific, | 413-625-9776 


DRUG SEIZED Mercedes, Fords, Porsche 
Vans, Trucks, houses: Seizures, Box 5148B- Y 
Ontano, CA 91761. 


| HATE THE NEW CAR BUYING PROCES 


Let AUTOBEST negotiate for your new car ¢ 
truck in your local area. Our agents work for yd 
while securing unbeatable prices. All makes г "| 


| models. (B00)BB4-4049 


GENERATORS! 200 UNCONVEN- | 


CHIVES CATALOG! Send $2: Rexco, Box | 


19250, Jean, NV 89019. — 


SUV OWNERS- NEVER BE STRANDED- DE 
TAILED PLANS FOR "JERRY CARRY" 5, 10, 1| 
GAL. CAPACITY. $5.95 EACH, $12.00 AL 
THREE plus $1.95 S&H. T.C. INC. 2310 N 
EXPRESSWAY #339, DEPT.P4 


VAPOR CARBURETOR TRIPLES MPG. Fre 
information, H&A, R2PS Bowling Green, Mf 
63334-9350. 


AVIATION 


AIRBOATS - Hovercraft -Wind Machines. Plans 


Propellers, Supplies. Catalog $5.00. Arrowprog 


| Meeker, Oklahoma 74855. 


AVIATION | 


OOMERANGS! HI -TECH DESIGNS. Amaz- 
ig Science Project Fun...Retums! FREE Cata- 
Ig. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
1201-4222. 


p. 


| SMALL 


SENDA STAMPED SELF ADDRESSED Engine Model J3-202 
ENVELOPE FOR A FREE BROCHURE SOBRE CONSUME: 
FEATURING: 

GENERAL INFORMATION 
PRINCIPAL OF OPERATION 
ENGINE SPECIFICATIONS SEND TO: THERMO-JET STD., INC. 
PICTURES P.O. BOX 210, ALVIN, TX 77511 


| 
JUILD/FLY Your own BACKPACK POWERED 
'ARACHUTE for fun/profit. Takes off from level 
round unassisted. Safe, Simple, Inexpensive. 
)etailed book with sources. Now only $19.95 


[ASYUP 1089 Medford Center #244s, Medford, 


IR 97504 


Incredible 20 PROJECTS of PVC PIPE 


GO-KART/ BAJA HOVERCRAFT, SNÜOWMOBILE/ LANDSAILER, 
‚ SAILBOAT/ GREENHOUSES SWIMMING POOL & MORE ^ 


C PES ARE EAST ТО 


BOOK 5 14 - 43 postage 
Collection of detailed plans for ай 20 projec 


rs s = 
PVC DESIGN P.O. Box 36674, Houston. TX 77236 


Low B 1 з T р 
Homeer UL TRALITE Anti-Stall & Spin Design 
Experisncs tha freedom of apên sky. Easily buit in one Week !! 
Nb t a . > Ne License neadad 
9-7. Build this simple plane 
using urethane foam 
and wood Propulsion 
options range tram | 
poe angine lo 
aler power 


1 s y Includes a Ultralight Guidebook p 
anie ee pet луда 260 y & Homebuilt e Catalog у 


“з юш аш иш иш ш эш шы шы пы шш ыш иш шый 


Helicopter 


| Super-Low-Cost, um Ф & 

Simple Construction ~*~" AR 
Compact, Light-weight and Hugged iT 

® Take off, land everywhere کا‎ E 
3 No license needed 5 wa a — 

& Powered by motorcycle — =" en 

or Rotex engine dd & AER b 

Complete Construction Plans SkyPro, tac 
АНИЙ 9208-C E. Colonia! Dr, #252] 
hand book and catalog Orlando, FL 32803 i 


BUILD THIS 

AMAZING JET ENGINE IN 

YOUR OWN HOME SHOP! E 

|Jet power for = 1-PERSON HELF, 

| COPTERS * AIRPLANES * JET PACKS, 

|* GO-KARTS * BIKES * FOCKETRY , @ 
Complete Pulsejet Plans 


ONLY S20. 5 f 
plus $3 p/h — $6 foreign 


Order from: Windspire es D Lu АА БЫ Вад 


РО Вох 145 * Dept S . For credit card orders: 2s] 
Long Green, MD 21092 2 (410)836-6824 | 


| Super-iow-cost, easy comsiruction! 


Ports & kits Gees 


elie EF 


ripy marvel flies i 


This $ д 
like the big ones, yet ix E 


the smallest & simplest Be 
piston-engine helicopter Bee 
ever developed! 
COMIS DU pertan pr 
“Сал be stored anywnera | 
TALS bore абас Ku с 
sowed Dy GO Kor engines FF Ё сыл Р 
G-1 Construction Plans: — Kc ass RECS 
Only $24.*5 VORTECK, tne. | 
CSJ qund Forest add 58i PO Box 511-À | 
Fallston, MD 21047 | 
TE 24-8. Orderline: 


— 1-410-337-0212. 


E I 
Your DEDERE dac. шп 4 FEDER 
Ёлюр тыкы тга Boor avo à FULL 
Мырат My, porna Cara mi! 


... Cane ому. $10 — 


= 


o5 [J эв 


| 
і 


AVIATION 


ovo Жү мы: 
E FF s30/year in LI.S.-536 in Canada-$44 Elsewhere 
na ‘Dept A, P.O. Box 68, Mentone, IN 46539 
Phone or fax: (219) 353-7227 VISA/MasterCard 


HOVERCRAFT 


FAST, SIMPLE, QUIET HOVERCRAFTS. 18 | 
Designs. Catalog $2.00. Box 281 Cordova, IL | 


61242- 


А BEER/WINEMAKING 


ATTENTION HOMEBREWERS! THE 
HOMEBREW EXPERIENCE OFFERS THE 
WIDEST SELECTION, LOWEST. PRICES. 
FREE COLOR CATALOG. 110 FAIRVIEW 
AVE. KINGSTON, NY 12401, 1-800-366-8040 
or httpJ/www.brewguys.com 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Hecipes.. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 E- 
mail homebrew @ aa.net 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 

Homebrewers. FREE CATALOG. Great Begin- 
ner kits. Brewery, 1304 Quincy, Minneapolis, 
MN 55413, 800-234-0685. 


‘WINEMAKERS - BEERMAKERS. Free Illus- 


trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, 
64054. 


| BETTER HEALTH Н 


Home Appliance 
Purifies Your Tap Water 


| Drinking Water 


B 


` | Free Catalog 1-800-874-9028 
| Waterwise" Inc 
| PO Box 45984 Center Hill FL 33514-0459 


BOATS & EQUIPMENT | 


BOAT KITS — PLANS = PATTERNS — EPOXY 
- FIBERGLASS -- SUPPLIES -- 250 DESIGNS 
= 6/70’ — Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- Canoes -- Kayaks -- 


Dinghies = CATALOG - $2.00. BOOK "Ama- | 


teur Boatbuilding” -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - 176-page 
CATALOG-$5.00 GLEN-L. Box 1804/Р56, 
9152 Rosecrans Ave, Bellflower, CA 
90707-1804. 310/630-6258. 


CANOE AND KAYAK ACCESSORIES: Stabi- 
lizers and MORE! Free Catalog. Spring Creek, 
Box 246-5, М. iron MN 55768. 
1-218-735-8719. 


BOOKS/PUBLICATIONS 


610 PAGE CATALOG: SAVE 30% -90% OFF 
LIST PRICE! THOUSANDS OF BRAND NAME 
ITEMS. $18.95 + $3.95 S&H TO WHOLESALE- 


BY -MAIL, 837 MIDLAND AVENUE, YONKERS, ' 


NY 10704. 


How te BUILD WINDMILLS- pump or electric- 
ity, wood or metal. 163 Page illustrated іп- 
struction manual- everything you need to know! 
PENREN. FARM, Box. 1677, -Peterborough. 
ONT .K9J .784. Visa® or . Mastercard. 
1-800-556-1644. USA, | $34.95. Canada, 
$44.95. Money-Back Guarantee: i 


Independence, мә, 


| TINTING, 


BUSINESS OPPORTUNITIES 


$1,000's WEEKLY MAILING LETTERS. FREE 
STAMPS/ ENVELOPES. RUSH STAMPED AD- 
DRESSED ENVELOPE. COLOSSAL Box 
040215-P5, BROOKLYN, NY 11204. 


| $100- 1,000/ DAY WITH YOUR VIDEO CAM- 
| ERA. CALL NOW, | WILL SHOW YOU HOW!! 


FREE INFORMATION: (541)741-7777. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


GIANT TV. 


| EARN $100,000+ YEARLY!!! 
Manulacture the best giant screen projection TVs for 
profits with lenses and screens ulilized by Sony, Hitachi & 
Pioneer! Simple Consruction) Mo electronics experiance 
needed! Illustrated information, prolit plan, and complete parts 
catalog $1. Money back guarantee! Tel: (717) 489-3292 


POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP, PA 18512 / 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-Р556 
SW 5th Street, Grants Pass, OR 97526. 


$2000 weekly!... Assemble products at home. 
Free infopak!... Universal-PS, 1454 Rockaway 
Parkway, #249, Brooklyn, NY 11236 ) 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
1-800-657-3378 or (303)654-7115. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804. 


T-SHIRT PRINTING MACHINE 
nut 


We manufacture professional 
single and multi-color screen 
— printing equipment. 

i Inexpensive. Call tor 
brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


cone. мам. н. 800-869-6338 


AUTO  DETAILING- PAINTLESS DENT 
REMOVAL- PAINT CHIP REPAIR- WINDOW 
TRAINING, 
EQUIPMENT, ON-GOING SUPPORT. 
APPEARANCE PLUS, POMPANO, 
(800)408-5020, FAX:(954)969-0887. 


BIG PROFITS, LOW INVESTMENT. Life exper- 
ience is your inventory. Send SASE, three 
dollars. PO 5406, N. Muskegon, MI 49445. 


COMMUNICATIONS and NUTRITION 
CAREERS OFFER LIFETIME COMMISSIONS, 
Free Information 1-(800)-299-6232 Extension 


| 4620 
| DRUG RAID SEIZURES: Dirt Cheap! Cars, 


Houses, boats. computers, Seizures, Box 


51488-'Y D, Ontario, CA 91761 


ESCARGOT (SNAIL) RANCHING. Huge mar- 
ket. Lucrative business. Start- up kit, counsul- 
ting: (402)894-2592. 


FAMOUS MAILORDER MILLIONAIRE reveals 


| money-making secrets! Free exciting cassette. 


Melvyn Powers, 12015 Sherman Hd., Morth 
Hollywood, СА 91605. 
http://www.mpowers.com 


Financial Corporation- Nationwide Branch Op- 
portunity. Experience Unnecessary. Mortgage 
Brokerage. Property Acquisitions. 
1-800-989-0151 


FINANCIAL INDEPENDENCE, better health, 
more time for yourself. It's all possible with our 
network marketing opportunity. Recorded mes- 
sage (800)746-7410. 


FREE 40 PAGE BOOK REVEALS SIMPLE 
TOP HOME BUSINESSES, 708-585-3930 
DEPT. PS596 


PRODUCTS, 
FL. | 


BUSINESS OPPORTUNITIES 


Free 900#'S- We're Giving Them Away! Ou 
standing Income Opportunity! Free Informatio 
914-573-2067 


FREE . MONEY! BUSINESS START-U 
GRANTS! ANY PURPOSE! DETAILS: DURC 
BOX 880663-PS5, SAN DIEGO, CA 92168. 


FREE NETWORK MARKETING catalog ar 
magazine, plus, publishers #1 opportuni 
800-786-5493.Р5 
FREE REPORT! “How То Маке Big Money | 
Mail Order, Working From Home." Write: Vine 
yard, Box 11165, Fort Smith, AR 72917-1165. 


FREE! Tum any Computer into à Money ‘Me 
chine. « Free © Report . 1-800-221-381 
OperPS101. POEM. Ime 


GET PAID $268.20/ Roll Taking Easy Ѕпај 
shots! Film Supplied. Phototek, Box 3706-P: 
Idyllwild, CA 92549. 909-659-9757 


HUNDRED WEEKLY Possible. Home mailir 
program. Free details. JHA Enterprises, Bc 
36727, Decatur, GA 30032. 


Repairing (not replacing) stone dam- 
aged windshields and plate glass. 
Learn how a 3 minute repair can earn 
you $1200/week! 


1-800-695-6224 


CALL NOW! 

FREE REPORT! 

NVS/OPTIKLEER, LYNN, MASS. 01904 
| ee ra 


HYDRAULIC JACK REPAIR MANUAL AN 
CATALOG $10.00. HYDRAULIC PARTS SUF 
PLY, BOX 4157, BROWNSVILLE, T 
78523-4157. 


MILLENIUM MONEY PROGRAM. Make mone 
at home with your PC. 1-800-339-3057. 


REPAIR CRACKED WINDSHIELDS 
Earn $90,000 Yearly Repairing 
-not replacing- 

Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


JOIN HOME-WORKER'S ASSOCIATION 

Get "Guaranteed Legitimate” home-employmei 
offers!. (Many Choices!) Write: Associatior 
PS596, Alexandria Bay, New York 13607-0250 


MAILORDER, BOOKTAPES DEALERSHIF 
Homebiz. Equipped. Free Pack: Knighterran 
POSA, 292 Ridgeway Plaza, Philadelphia, P 
19116-3513. ` 


MAKE $1 5,000 monthly! The Perfect Busines: 
No investment. Easy. Free Booklet. MPC, Bc 
57, Lenore, ID 83541. 


MAKE $25.00 / POUND From Free Aluminui 
Scrap? YES! Free Report! Ameriscrap- PS5% 
Alexandria Bay, New York 13607-0127 


MONEY MAKING MACHINE. Curbmate m; 
chine installs beautiful concrete lawn edgin: 
Amazing profits, 801-262-7509. 


|, EASY TO RAISE AUSTRALIAN 

Fc FRESHWATER LOBSTERS and 
GIANT CALIF. EA 

vec 75 pages of excirine miferm; 


ma S40 RE Angl 


НҮ HUNTER INDUSTRIES 
12001 Hicewareg Roan a Gana Hires, Caur, 91544 
(818) 363-0202 PH * (818) 360-8562 FAX 


MAKE BIG MONEY with your personal cor 
puter! Worlwide Internet profit secrets guarante 
your instant success. Free exciting details 
Write: Competitors Edge, 91B Paradise Lane 
Halifax, MA 02338. 


9€ 


BUSINESS OPPORTUNITIES 


MAKE HOMEMADE "business opportunity" 
booklets. Mine have earned $1,048,715! Free 
report. Don Massey, Box 270910-PSB, Fort 
Collins, CO 80527-0910. 1+970-495-4724. 
HTTP:/www.masseypub.com 


MYTH... can't increase income and have more 
free time! Here's why! 1-800-939-4779. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-85. Seminary, MS 39479. ` 

OWN PROFITABLE MANUFACTURING COM- 
PANY. No money down, credit or prior exper- 
ience. IntraCorp., 6A Grove Street #210, Nor- 
well, МА 02061. 


OWN YOUR MAIL ORDER BUSINESS SELL- 
CA 90510 


home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Lorna 
Square - #163P, Birmingham, AL 35216 


REMARKABLE PROFITS Reconditioning Auto- |. 
mobile Batteries. What Battery Manufacturers 
Have Kept Secret. FREE BROCHURE. Battery 
Outlet, Box 3300PS, Hickory, N.C. 28603-3300 


BUY IT WHOLESALE 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO!! Save 500-900%... Echo, 
Box 739-056, Shalimar, FL 32579-0739. 


FAMOUS NAME REPLICA WATCHES. Au- 


thenti¢ Re-creations. Excellent Quality. Free 


Wholesale Catalog. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


WHOLESALE Bargains, Freebies, Giveaways, 
Closeouts. 90% Savings. Wholesale, Box 
51488-Ү, Ontario, CA 91761. 


. WORKBOOTS, SHOES FROM $25.00. Factory 
Direct. FREE CATALOG. Dynamic Boot Fac- 
tory, (718)392-4047. 


CABLE EQUIPMENT 


BULLET BUSTER and ID BLOCKER! Protects 
youtself and your box. Lifetime Guarantees: 
$14.95, 1-800-820-9024 


CABLE BOXES, INC. BEST PRICES IN THE 
NATION!!! GUARANTEED. 30 DAY TRIAL, 1 
YEAR WARRANTY. 12-5 PM CST. 
(314)569-4027. 


CABLE DESCRAMBLER KIT. Simple To Build. 
Connects In Seconds. Instructions and UNI- 
VERSAL Kit $19.95. MONEY BACK 
' GUARANTEE. 1-800-522-8053. 


CABLE DESCRAMBLERS. BUY DIRECT- 
ROCK BOTTOM PRICES! NO CATALOGS, 
JUST LOW PRICES. CABLE OUTLET 
1-800-203-7077. 


CABLE/ SATELLITE DESCRAMBLING. New 


digital satellite fix. Voice/ FAX 716-874-2088. 
htto://www.scramblingnews.com 


We have the best 
in converters & 
descramblers. 

Call: 


FOX 
ELECTRONICS 
0 1-800-888-5585 


CABLE 
BLERS. Don't Pay Retail Buy From The 


Wholesaler. 30 Day Money Back Guarantee. No | 


PA Sales. DIRECT CABLE SUPPLY INC. 
1-800-808-3356 


100 


TV CONVERTERS! DESCRAM- | 


CABLE EQUIPMENT 


CABLE-TEST CHIPS As low as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
F.T.G.S; CUBES; JERROLD; PIONEER, 
ТОСОМ; SCIENTIFIC ATLANTA; ZENITH; 
REMOTES $10; Lifetime Warranty. Full Tech- 
nical Support. MC/VISA/COD. NE ENGINEER- 
ING 800-926-4030 


CABLE T.V. CONVERTERS AND ACCES- 


SORIES. Fair Prices, Quality Service, and 14 
years Experience Gives Us The ADVANTAGE. 
CALL 1-800-952-3916 — V/MC/AMEX/DISC/ 
COD. Advantage Electronics, Inc. 1125 River- 
wood Dr., Burnsville, MN 55337. MEMBER OF 
NCCA 


CABLE T.V. CONVERTERS AND DESCRAM- 


| BLERS. WHY RENT? CALL BASIC ELECTRI- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, | 


CAL SUPPLY. 1-800-577-8775 


| | | CABLE TV CONVERTERS/ DESCRAMBLERS. 
PIANO TUNING PAYS: Learn with approved | 


All Major Brands. Wholesale and Retail Pricing. 
BEST PRICES. ‚30 Day Trial. 1-800-406-0071. 


IGREEE-EV 
EOMVERTERS 
BESGHRRETZETEDS 


FREE INFORMATION 
AND PRICE QUOTES! 


CALL NOW: 
1-800-OK-HI-WAY 


HI-WAY ELECTRONICS, INC. 
(1-800-654-4929) 
| CREDIT CARDS/C.O.D. 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


CABLE TV DESCRAMBLERS/ CONVERT- 
ERS. Jerrolds, Scientific Atlantas, Pioneers, 
Tocoms, Zeniths. BEST PRICES! Free Catalog! 
ALLSTAR, 1-800-782-7214 


CABLE DESCRAMBLERS & TEST CHIPS. All 
models... 
Chipsmart, 1-800-208-2638/ 954-236-0677. 


JERROLD 
ZENITH 


HAMLINE 

PIONEER 
TOCOM SCIENTIFIC 

OAK SIGMA ATLANTA 


FACTOR YT FATE 20 Fra ШЕ Ры] ا ا ا‎ 
EPFPEBE CUN DAT TALAL Sin ъс 


VISA - MC - COD 


| Get the 
Clear 
Picture 


CABLE TV EQUIPMENT & ACCESSORIES 


Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PERFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE TV. ORIGINAL EQUIPMENTS, DES- 
CRAMBLERS, CONVERTERS, COMBOS, 
QUANTITY DISCOUNT, CALL NOW WE'LL 
MEET OR BEAT THE COMPETITION UNI- 
VERSAL SALES 800-647-2371 


CABLE TV SUPPLIER- We carry most brands 
& accessories. Immediate shipping & money 
back guarantee. CALL US AFTER, OR CALL 
US BEFORE- YOU'LL CALL US MORE! J&D 
ELECTRONICS, 1-800-851-9085. 


CABLE TV TEST CHIPS for Jerrold, Tocom, 


Pioneer, Scientific Atlanta, etc... QUICK IN- 

| STALLATION! New Multi-Mode modules 
available, Prices from | $5 each. 
1-800-786-9025. 


CLEAR IMAGE VIDEO STABILIZER. State Of 
The Art Digital Filter Removes Video Tape Copy 


| Protection. 1-800-495-6888 


lowest prices. Available overnight. | 


— CABLE EQUIPMENT | 


-. WE "OKT үл SCOMPLETE LINE ‘OF — тб 


OLS. WIRE 


BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 
*** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY!!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!!! 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 GET 1 FREE TILL MAY 96. 
*FRIENDLY COURTEOUS SERVICE. WE'RE PROFESSIONALS, ESTABLISHED 1977 


VISUAL COMMUNICATIONS INC. 
FOR ORDERS 1-800-GO-CABLE 
CATALOG & TECH. SUPPORT 717-620-4363 SORRY NO PA SALES 


CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
neer, Oak. Replacements for most models. 
Quality, Price and Service. Visa M/C. Dealer 
inquiries invited. EAGLE Electronics Inc., 
1-800-259-1187, Number One, 1301 Railhead 
Blvd., Naples, FL 33963. 


S/A SPECIALIST 
NOBODY BEATS OUR PRICES! 


All Models * S/A Converters 
& Descramblers * Stealth ee 
s Digital Descrambler J; 


1 “е gi ду, 
E ° Call LE.C. at “ee 
1-800-708-3716 


“On, 
teg" 


DESCRAMBLERS.. CONFUSED? We'll Ex- 
plain All Your Options. All Models Available. 
Quality Service, Open 7 days 9-9 EST. Sun- 
state Engineering. 1-800:717-1575 


DESCRAMBLER ANYONE can build in SEVEN 
STÉPS with RADIO SHACK parts!!! Plans 85. 00 
1-800-818-9103. 


DESCRAMBLERS! BUILD YOUR OWN With 
Seven Parts From Radio Shack. 7 EASY 
STEPS! Plans, Send Only $7.00. Paul & Co., 
8814 Briar Ct., Des Plaines, IL 60016. 


DESCRAMBLERS 
1-800-733-761 2 


FILTERS $11.95, CONVERTERS $69.95, DES- 
CRAMBLERS $59. 95, ONE PIECE $149.95, 
RFT $119.95, 1-800-249-3025. 


PROFESSIONAL QUALITY POSITIVE NOTCH 
FILTERS. DISCOUNTS on 5 or MORE. FAST 
COURTEOUS SERVICE. ALL 
CARDS. CALL 1-800-820-8884. 


REVOLUTIONARY NEW TECHNOLOGY. 
Does all Cable Boxes -For Free Catalog Call 
MEGA: 1-800-676-6342. 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO. SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Send 
$10.00 to: INFORMATION FACTORY, P.O. 
Box 669, Seabrook, Texas 77586. For VISA’ 
MC, C.O.D's, 1-713-922-3512 Any Time! 


TEST AIDS. HFT-1'S, FTG'S, PIO-SUPER. 


External Only. DEALERS. 
800-716-3561. Educational Only. 


Phone: 


Cable TV Descrambler 
NEW Product 


No Converter Necessary | 
Works With All S piam 


CREDIT: 


Universal Descrambler. $129.95 + $5 S/ 
VISA/ MC/ AMEX. Free Catalog. Electrom 
Box 24474, New Orleans, LA .7018 
(504)482-301 7. 


TURN ON CHIPS 

LOWEST PRICE 
1-800-615-9221 
NO FL. SALES 


| с Nl CIBLE T V DESCRAMBLERS 


ow BEST PRICES & FRIENDLIEST SERVICE 
MAJOR BRANDS • QUANTITY DISCOUNTS 
DEALERS WELCOME 
30 Day FREE Trial * 1 Year Warranty 


 GLATIORE ELECTRONICS 
1d -8 00—_ 665-1 sar 


CABLE TV DESCRAMBLERS 


All major brands * Money-back guarantee 
RELOW WHOLESALE PRICES * 2 YR. WARRANTY 


ABSOLUTELY THE LOWEST PRICES! | 
WE BEAT ANY PRICE... NOBODY BEATS US! 


RP ELECTRONICS 
1-800-304-3604 


CABLE EQUIPMENT 


CABLE 
EQUIPMENT 


Most makes 
and models 


41 -261 -2125 


. NO FLORIDA SALES 


CABLE EQUIP. * 
REPLACE ALL MODELS 

| MONEY BACK GUAR. 
| 1 YR. WARR. FREE CAT. 
OW PRICES * AVOID RENT FEES 


ч. -800-243-3967 


aie ry ымы. m | 
TIT Park Ridge, IL 60068 


* 
Ж 
* 
Ж | 
Ж 


CATALOGS 
ADVANCED JCIENCEJ <i 


sth Century Technology Today" 


Time Travel - Mind Power Devices - Led. 
tion - Psionic Helmet - Boxes - Hidden Tech- 
nology - Courses - Hundreds of Products !!! 


= Catalogue $4.00 œ 


255 М.Е! Clelo Rd., Suite P565P, Palm 
Springs, СА. 92262, Ж (619) 327-7355 


CB RADIO/ 
SCANNERS/RADARS 
DLICE - FIRE SCANNERS, CB'S MARINE 


WAY, ANTENNAS, HPR, BOX 6211365 | 


T TLETON, CO 80162. 
CLASSIC CARS 


BATTERY 
AASTER SWITCH 


atent Pending 


an fit post, 
ugor side  . 
erminal batteries 


isconnacts all electrical circuits with a simple turn 
the knob. Attaches to battery in minutes. Heavy 
ty. Suitable for 12 or 24 volt batteries. 

liminates battery drain, Ravens electrical fires, 
avides emergency cut-o 


nee man to sop theft and 
autnaornized Operation. 
514 95 pach калана 
BATHURST, INC. | 
Box 27-PS, Tyrone, PA 16686 | 
814-684-2603 


Quantity discounts-12 units or mors. 


COMPUTERS/SOFTWARE 


ateries for Laptops, Powerbooks, Cell 
hones, Custom Rebuilds, and CMOS. Great 
ices, Same Day Shipping. 1 Year Wamty. 
ERHOUSE 1-800-846-7506 


LLEGE STUDENTS, FACULTY, STAFF: 
ademically priced Microsoft Software (Office, 
J Up tp 80% off! Free Catalog. 
800-451-5730. 


REE CATALOG. IBM Compatible Shareware. 
LOKE INDUSTRIES, Box 18477, Raytown, 
О 64133. 616-478-6185 


werful as C, easy as BASIC. Control your 
imputer with CEnvi. 

tpu/www.nombas.com 

nail john @nambas.com 

117)391-6595 


| Handling 


| SURVEILLANCE 


| COMPUTERS/SOFTWARE 


SOFTWARE DISCOUNTER. Ali Kinds, Home or 
Office, Multimedia Kits, Competitive Prices, No 
Charge, Pilgrim's Progress 
1-800-276-8676, Fax: 1-800-276-8675. 
10am-5pm E.T. M-F 


| CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 


your contact lenses. Guaranteed. Call 1-800- . 


CONTACTS. 


| DO-IT-YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


| Pinhole Lens Cameras * Hidden Video 
* Electronic Kits • Shotgun Mics 
* Vehicle Tracking * Voice Changers 
| * Bug / Phone Tap Detectors 
1.7 - 12 - 16 Hour Telephone Recording 
| Systems * Locksmithing * And More 


FOR CATALOG SEND 5 5.00 TO: 


SPY OUTLET 


РО. Box 337, Buffalo. NY 14226 (716) 691-3476 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT | canon: COPIERS: 


it's easy FE | is 
een ш includen AYE OVER jal | E 9.9: s 


| LASER PRINTERS | 


и насат heit |2, 

s [risiructions m, gr Сы ы н ае 
MORACK eee? |" $19.95 | 
INCORPORATED order or ра: SHARP: COPIERS | 
ЕРА Диаса Dir > [708] 598-0 XEROX 5004 


58 | 
Paes is а. быз E rak (oe) Spp | $29.95 | 


Surveillance Devices ! 


М5 - 25 Telephone Transmitter Kit 
Micro Speck m 1/3 the size of a dime! 
essionai quality - Crystal clear reception 
any FM radio up to 1/4 mile. "Snapkit" 
technology for easy assembly! 


St avallable: Tiny room transmitter 


5 highest power available. The most | 

| 95 п of any offered - MD250 $44.95 
Guaranteed ю be smaller than any 
other transmitters offered anywherel 
n h Tranamitter Kit 

hidden i^o dual modular adopter 

Transmits both sides of conversation to 

any FM radio up to 1/4 mile. "SnapkKit" 

— MG 


Recorder stops automatically 
$99.95 gs = "VisalMC (214) 255-7490 
Check & money orders also accepted 


or Radix he Box 166085-P Ivi 1 ТХ 75016 


LEARN TO CLEAN YOUR VCR. VIDEO 
SHOWS HOW. $19.95. VIDEO SERVICES, 
BOX 501, PERU, IL 61354. 


LOG SPLITTER. BUILD YOURSELF AT 
HOME. SIMPLE EFFICIENT DESIGN. COM- 
PLETE PLANS, $10.95. INFORMATION, $1.00. 


FS DELL LLC, P.O. BOX 3534, MILFORD, CT 


06460. 


BUILD YOUR OWN ESP 
| POWER TRAINER 
Everyone holds a certain level of ESP power. 
But most people are sot aware of theres’, № 


you can train your ESF power and enlarge 
r preception with the ESP POWER 


TRAIN IL Soon you can result more accuratd 

predictions oa future events. This bightech, |, 

super machine is easy to build, and its building materials could 
be found in Radio Shacks, Be а member of the Super Friends. 
Order it todey. Send $11.95 for plans tà: ALEX CHIU, 1601 
Occan Ave. Suite #216, San Francisca, СА 94112, 


DO-IT-YOURSELF 


SECURITY alarm equipment. Do it yourself and 
save. Covert cameras, control panels, motions, 
glassbreaks, sirens, contact switches, more. 
1-800-335-2296, Fax: (519)541-1277. 


SURVEILLANCE-COUNTERSURVEILLANCE | 


WE HAVE “EVERYTHING! © Catalog $500 
PLE: Р: Bax 930024- S; Norcross, GA 30093. 


-A B E _ = Ді ЧУ pa 

| d NAAT EJ ; 4 zd | а “ | м ы P 

XU FL aro nic Producte 

dcp Electronic Products. 
N normal hearing to 4 mes 


| Adjustable volume control, fits easily into А 
either ear. Many, many uses wt 
ICYBEREAR Ready to Use ..... $19.95 2: 


[Handheld Sonic Blaster Pistol 

|Rids areas of unwanted pests. Great for bams, lj ) | 
jatttics, cellars, gardens. Trains and conditions wild '/ 

land domestic animals, PPP10 Ready to Use $6950 


| 
| 
| 


igh perfor 
на FX ТЕШ1 2 Un er = sW | 


[Window , | 
‘Bounce ig 

Laser w, i || 
Listener e Aim at window and listen to | 
sounds from reflected light. CAUTION - Not for illegal | 
use. LWB3 Plans .... $10.00 (creditable toward purchase) 
ы ык Use тена daze 31050. 


Im Sc TEINS 


= 

BI 707 07:7 | 
ATION Send or Fax Orders To: Dept PS | 
| Menem 
кеа 800-221-1705 Faster HEATH 


ЫА ЫЫЫ =‏ ا ی 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
ications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


UPHOLSTERY TRAINING VIDEOS. FREE 


BROCHURE. VUE, BOX 128PS, El VERANO, 
CA 95433 800-635-3493 


We sell LASERs for experiments, light-shows, 
& Industrial applications, Lear aboutLASEE 
vain Our X EDS books and kits. 


НТТР: TT PWEB. COM/MWK/MAIN, H HTM 
MWK INDUSTRIES CALL FOR YOUR FREE 


LASER CATALOG TODAY! 
1269W.POMONA (909) 2 78-0555 


CORONA, CA?] 720 FAX: (9095 278-4887 


— —-LASERS — 
SYSTEMS AND 
COMPONENT PARTS 

wercuicH—® Р. О. Box 1724 


INSTRUMENTS Glendale, AZ 85301 


TELEPHONE LISTENING DEVICE 


Record telephone богу тант m your gce or | 
home Connects between any caiselie or lape 
recorder and your teteghane ine Starts auly- 
mabedi when phone i answered Records bolh 
sides of comeerzahon Stops ЕСОН when 


rat icu. in. 
phone в "ung up 


Super Powerful FM TRANSMITTER 
Many tires mon ромеи than oer rammiaders 
Transmes up lo "à mmie 00 any FM rado Easy 10 
Assemble KA - up 0 FY battery qnot mcr] 
For cataog of Travsmiters Yate Scrambers and 
amer speciay tems, enciose $2 DO 10 USI Corp 
Сы! &07 725-1000 or und $19.95 + £1.00 


shipping per itam to: USI Carp., РО Box 
P$-2052, Melbourne, FL 32902 СОО OK. 


— e— iil ee 


EDUCATION & INSTRUCTION 


BECOME A PROFESSIONAL LOCKSMITH. 
HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.l., ATLANTA, GEORGIA. 800-362-7070. 
DEPT. LKF109. 


BIG ARMS. From items around the house. 
Beginner exercises. $3.00. P.O. Box 5158. 
Kona, HI 96745. 


FREE VIDEO External BA/BS, MS/MBA, PHD) 
LAW. Accredited, financial aid, (800)471-3776, 
LA SALLE UNIVERSITY, Dept. #776, Man- 


deville, LA 70470-4000. 


GAMBLERS PARADISE! Retire wealthy. Guar- 
anteed ultimate method. Eye- opening. FREE 
INSTRUCTIONS. 1-800-482-1512. 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Accredited. Phone 1-800-228-5600, or write 
American School, Dept. #347, 850 E. 58th 


Street., Chicago, IL 60637 


LEARN VCR REPAIR. GREAT PROFITS. 
HOME STUDY. P.C.D.I., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070 DEPT. 
VRF109. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 


| (800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


UNIVERSITY DEGREES BY INDEPENDENT 
STUDY. BACHELOR'S, MASTER'S, DOCTOR- 
ATES. ACCREDITED, CONVENIENT. FREE 
BROCHURE. BEARS' GUIDE, 6923 Stockton 
Ave., El Cerrito, CA 94530. 800-835-8535. 


As Little As 1 Hour 
A Day Is 
All Tt kes g 


to get your C 


High Schooli 


Diploma A 
IT'S EASY! IT'S FUN! 


„Anc it's so convenient to study at home! 

No need to attend class or sit through lectures. You don't 
take time from job or family because it takes as little as one 
hour a day to study at home for vour nationally accredited | 
High School Diploma. Previous school experience can count 
toward vour Diploma. Beautiful Class Ring given when 
you 


graduate. 
Get free facts! Mail coupon todas or call Toll Free! 
Üperators are on duty to take vour call right now! 


——— CALL TOLL FREE 


1 -800-595-5505 кч. 7380 | 


| CALL ANYTIME—24 hours a day, 7 days a week. 
Or Mail Coupon Today! 


pad pedem: nttp.i Awa Sean com 
portPatific High s School, Dept. APCOHES 
IGS — Street, Scranton, PA 18515 al 
ое send me full information on how [can get my High School I 
1 Diploma at home. There's no obligation and no salesman will visit. } 
Е. i 
j Name 3 Age | 
- Address Apt # — 8— N 
[City/State —^ —— lip .— | 
1 
p Phone | | =. 
101 


EDUCATION & INSTRUCTION 


NEON 


START YOUR OWN SHOP 
Send for FREE SAMPLE LESSON 
Toll Free Fax 1-800-000-1785 
or write PETER HORSLEY 
` 115 Riverbirch Cres., S.E., 
Calgary, Ab., Canada, T2C3Mf1. 


ELECTRONIC SUPPLIES 
& EQUIPMENT 


SURVEILLANCE/ | COUNTERSPY. |. 
UNIQUE- DISCOUNTED PRICES. CATALOG 
$5.00. SPYMART, BOX 2327-C, ACWORTH, 
GA 30102. 


UI EO SURVEILLANCE С 


17" Monitor/Quad switcher 
[see 4 views at once} $8759? V 
Covert cameras 8 $350" B» 
Recorders available R 
= Video monitoring T 


а Save thousands! 
= Catcharat! 77 


CECURITY E 
DIRECT ET 
CALL та S 


[e800e 1590/33 


. http://www. securitydirect.« com 


EMBLEMS/ 
PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 


FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT 
INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


HELP WANTED 


EARN MONEY Reading books! $30,000/ yr 
Income potential. Details. 1-800-513-4343 Ext 
¥-20025 


EXCELLENT INCOME! ASSEMBLING EASY 
CRAFT PRODUCTS AT HOME. PROGRAM 


| GUARANTEED! 1-800-377-6000 ext.6050. 
THE 


FINANCIAL 


BECOME A MILLIONAIRE. ANYONE CAN DO 
IT. Send $9 today for a SIMPLE 7 STEP PLAN 
to: B.C., 5350 N. Lincoln Ave., Box 124-PS, 
Chicago, IL 60625. 


555 DEBT CONSOLIDATION FREE! $$$ Cut 
Monthly Payments 30%- 50%, Eliminate inter- 
est, Stop collection calls. Credit restored. NCCS, 
Inc. (Non-Profit). Lic. Bonded. (800)955-0412. 


ERASE BAD CREDIT from files. AUTOMATIC 
CREDIT. 1-800- 732-2863, Ext. 8046. 


FEDERAL LOANS for small business now i; 


available. Call 1-800-777-6342 for free details. 


MONEY TO LOAN 
ANY PURPOSE 


and debt consolidation service 


results in 30 minutes 


1-800-369-2590 


FREE CASH GRANTS. Never Pay Back! Busi- 
ness, Medical Debts, Others. Information SASE: 
CompuGrant, 5473 N. University Drive, 4303, 
Lauderhill, FL 33351. 


FINANCIAL | 


FREE GOVERNMENT GRANTS! 
AVAILABLE! NEVER REPAY! 
HOURS): 1(619)599-3502 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST CUT CREDIT CARD PAY- 
MENTS. CALL 1-800-SAVE-ME-2. 


BILLIONS 
CALL (24 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
its no problem! Licensed/Bonded since 1977. 
Applications: to 550.000. Not loan. company. 
Town & Country Acceptance. 


FOREIGN NEWSPAPERS 


WORLDWIDE . ENGLISH. NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$3.98 FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 
866-35,Dana Point, СА 92629 


| FOR INVENTORS | 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 
36 YRS ENGINEERING & PATENT 
EXPERIENCE 


U.S. & FOREIGN PATENTS 


PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES | 
Also Specializing in Copyrights & Trademarks 


Associates located near Patent Office 
CREDIT CARDS ACCEPTED = SAT/SUN HOURS 


MICHAEL І. KROLL 


REGISTERED PATENT ATTORNEY | 
US PATENT REGISTRATION 326,755 
171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-7774 


Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent @ genie.com 


` enting, 


FOR INVENTORS 


BORSARI & Associates, provides professi 
patent and trademark services. For our 
ventor's package, call 800-225-2462. 


DEAL DIRECTLY WITH REGISTERED P 
ENT AGENT and qualified U.S. Patent Of 
Examiner. DON'T BE FOOLED BY PHONI 
Free patent information- "Patent, Develop, 
ket Your Invention." Richard L. Miller, 12 Р 
side Drive, Suite-N, Dix Hills, NY 11746-4£ 
(516)499-4343, 1-800-242-9853, 
HTTPJ/WWW.PTO-AG.COM 


DON'T BE FOOLED! CALL OUR INVENTC 
CLUB 24 HOURS FOR INFORMAT! 
1-800-466- 1793 — 


FREE help for inventors! No — for pro 
tion forms and information kit. Affiliated 
ventors Foundation. 1-800-525-5885 


"FREE" INFORMATION HAS STRINGS 
TACHED.For honest answers now 
1-900-787-6401, ext.11. Select 3-4 minute : 
ments, patents, licensing, prototyping, etc. ћ 
an inventor with products selling millions. $1 
min. I.D. Inc. Long Beach, CA. 


FREE INVENTION PACKAGE: Davison & 
sociates offers customized Development, f 
and Licensing. Proven Resi 
1-800-677-6382. 


FREE! "The 20 Invention Facts You MOST N 
to Know." Call 1-800-4-RESU LTS. 


INVENTIONS, new products. We submit 
industry. Patent services. 1-800-288-IDEA. 


INVENTORS CO-OP. Catalog & Marketing F 
(Including Internet Site). 6 Stamps To: 
VENTORS CO-OP, 10A, 165 West End Aver 
New York, NY 10023. 


INVENTORS’ DIGEST. America's #1 invent 


| Magazine since 1985.  $22/ у 
1-800-838-8808. 
INVENTORS. *URGENT MESSAGE* FR 


WASHINGTON D.C. 24hr recording. Toll F 
8 00-21 1-0893. Request packet 12. 
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Classified Advertising 


$14.60 PER WORD - 12 word minimum 
BOLD FACE CAPS - add $1.00 a word 


GREY BACKGROUND - $35.00 


TWO words. 


YOUR AD WILL RUN IN THE NEXT AVAILABLE ISSUE. 
TERMS: Payment with order or charge your VISA, MasterCard, American Express or Discover account. 


POPULAR SCIENCE CLASSIFIED ADVERTISING MART 


WORD COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East Main St., counts 
as SEVEN words. P.O. Box 3 counts as THREE words. City, standárd 2-letter state abbreviation and zip code together count as 


To Advertise Call Liz Irving or Brian Levine at 1-800-445-2714. Order Form 
To: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016 
[.] Remittance of $ is enclosed to cover insertion(s) in the issue(s). 
[С] CHARGE to: | _Exp. Date 
Heading my ad should be under: 
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13 7 | 15 16 17 18 

Ж 
19 | 20 | 21 22 23 24 
YOUR NAME PHONE 
(PLEASE PRINT ) 

FIRM 

ADDRESS 

CITY — STATE ZIP А 

DATE_ YOUR SIGNATURE 

(PLEASE PRINT OR TYPE COPY • FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) PS 5/96 
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FOR INVENTORS HEARING AIDS 


NVENTORS- DO YOU HAVE AN IDEA FOR 
М ELECTRICAL ELECTRONIC DEVICE. 

N'T KNOW WHERE TO TURN TO DE- 
ELOP IT? WE CAN HELP YOU WITH EN- 


INEERING, PROTOTYPING, МАМ- 
FACTURING. CARLTON INDUSTRIES 
"ORP. TEL:  (203)288-5605. FAX: 
03)288-9202 


ventors: If you have an invention for sale or 
ense, call for free booklet explaining how we 
an help you. 1-800-537-1133. Kessler Sales 
orporation, C-7-FI-6, Fremont, Ohio 43420. 


| 

NVENTORS - NEVER SEND IDEAS ТО 
TRANGERS! AVOID SCAMS - SAVE THOU- 
ANDS! REVOLUTIONARY, PROTECTION/ 
ARKETING METHOD! NONPROFIT OR- 
:ANIZATION. FREE INFORMATION: 
-800-846-3228. 


NVENT SOMETHING? ESI Inc. links uncon- 
tected individuals with decision-makers. Free 
irochure supplied. (800) 547-7885 


PATENT IT ECONOMICALLY! Free details. 
icensed since 1958. Near Washington, D.G., 
Ph.D. Associates. 1-800-546-2649 


ATENT IT YOURSELF. Kit includes Publica- 
ns, Forms, A-Z Instructions, $34.95. WORLD 
IR DATA/PS, Box 70127, Washington D.C. 
0088. 1-800-753-4445. 


AY ON SALES: МАРЕ" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
ion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V..INC. 407-626-0688. 


MATIVE BROCHURE, JOSEPH BREAUX, 
3EGISTERED PATENT ATTORNEY. CALL 
800)357-4332. 


PROTECT, PATENT, MARKET your own in- 
рео. $37.00. Inventor, 4587 Morse Center 
oad, SPS318, Columbus, Ohio 43229-6692. 


REGISTERED PATENT ATTORNEY. Former 
atent examiner. 31 years experience. Donald 
ettlestrings. 1-800-966-7577. 


.E.L.L. YOUR IDEA..... Free info. on Patents, 
icensing, Marketing, based on 25 yrs Exp. 
arshaw Research 800-451- 1326 


IT- 


YOURSELF, 


TRADEMARK, PATENT- 
end $19.99: Triad, Box 55027, Sherman Oaks, 


pA91418. 
TRADEMARK QUEST CD-ROM. ENTIRE FED- 

RAL DATABASE ON DISK. Win3.1« $69. 
1508)497-2371. 


GARDEN/LAWN CARE 


ELIMINATE MOLES & GOPHERS quickly, 
aasily, permanently. Guaranteed method. $3.95. 
ARBEE, Danhaven Farms, P.O. Box 34738, 
Norfolk, VÀ 23514. 

GROW PLANTS WITHOUT SOIL using hydro- 
yonics. Plans $10.00. T.A.C., P.O. Box 5606, 
dollywood, FL 33083. 


LOW COST GARDENING, GREENHOUSE 
and SOLAR PROJECTS using SUN-LITE HP 
solar glazing. Call for catalog and sample. 
(603)668-8186. 
ittp://www.solar-components.com 


HAIR CARE Ш 


MEN'S 24 PAGE HAIRPIECE CATALOG! For 
$20.00 Discount Mention This Ad. Call: 


1-800-448-0133. Fax: 1-919-571-7350 
HEARING AIDS 


Hearing Aids Deal Direct. Guaranteed Low- 
ast Discount Prices. Top Quality Made in the 
USA. Home Trial Free Information. 
1-800-641-4327. True Sound 


HEARING AIDS- New FREE Catalog. All styles 
available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
30x 31, Alpine NY 14805 1-800-260-4135 


RE-RECORDED MESSAGE. FREE INFOR- | 


| information. 1-800-21 7-771 1. 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation,(800) 323-1212. Llayds - PSC. 


FREE CATALOG! 
New Hearing Aids 


MINI CANAL f 


ө 45 Day Trial eHuge Savings H | 


1-618-564-2026 (Office) 
1-800-453-4905 (24HRS 
Write: RHODES HEARIN 
20112 Ohio St., 
Brookport, IL 62910 


HOBBIES/ 


CRAFTS/COLLECTIONS 


"GETTING Started in Stained Glass” $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339 


INVENTIONS WANTED 


| GRAVITY REVERSAL THEORY. Send $19. 95 


To: Schwab Inc., 11221 Manchester Rd., Suite 
306, St. Louis, MO 63122. 


HONG KONG factory need several new pro- 
ducts for their oversea buyers. Send product 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627, Kwuntong, Hong Kong. 


INVENTORS: Free information package, exper- 


ienced patent attorney in Washington, DC area. | 
800-876-6670, J.P. Halvonik 


INVENTORS: The Concept Network represents | 


inventors who want to PATENT and MARKET 
their new product ideas. Call 1-800-835-2246 
Ext 144 for free information kit. 


INVENTORS: Utilize The Logical Process to 
Protection and Potential Profits. Free Advice. 
APSI Washington DC 800-458-0352 


LOANS BY MAIL 


$100,000 line credit without investigation. Pri- 
vate Swiss bank account! Other financial bene- 
fits! Free valuable réport! TPBA-PS5, Box 5399, 
Torrance, CA 90510. 


BORROW: $100-$100,000! FAST! NO 
GOLLATERAL. PERSONAL, DEBT CONSOLI- 
DATION, BUSINESS, AUTO, RESIDENTIAL- 
1-800-444-6599 - 24 HOURS. 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


MAGIC/NOVELTIES 


PROFESSIONAL MAGIC! Huge Catalog, over 
1,000 Tricks and Books. $6.00 Hank Lee's 
Magic Factory, Dept. PS5, 127 South Street, 
Boston, Massachusetts 02111 


MODELS 


STIRLING ENGINE Videos. Plans, Books, Kits. 
Catalog: $1.00 (Refundable). BCS, Box 276-Р5, 
Fulton, MO 65251. 


|| 
| 
| 
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MONEYMAKING 


OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 


MONEYMAKING 


OPPORTUNITIES 


FABULOUS PROFITS BUILDING BIRD- 
HOUSES! INFORMATION $1. DORET MAR- 
KETING, R1, BOX 223-P, BROWERVILLE, MN 
56438. 


MOTORCYCLES/BICYCLES 


Be the first! Own PEDDLE PADDLE- am- 
phibious bike. Fun, inexpensive. Demonstration 
video $10.00. MC/VISA. (806)374-9404. Rt 6 
-Box 105PS, Amarillo, TX 79124. 


OF INTEREST TO ALL 


WHAT'S YOUR IQ?! Find out with this exciting, | 
computerized IQ test. For additional information, 
send SASE to: IQ Test, 67 Fairfax, Harrisburg, 
PA 17112. 


PLANS /KITS/BLUEPRINTS 


BUILD BEAUTIFUL HOMES/ RUGGED SHEL- 
TERS, DIRT CHEAP. SPEGIAL REPORT 
$2.00. REFUNDABLE. MOLE PUBLISHING, 
АТ. 4, BOX 61891, BONNERS FERRY, ID 
83805. i 


Dome Homes - Pre-cut kits - 
Dome Tour Video - Natural 


Spaces 
1-800-733-7107. : 


ELECTRIC HOBBYISTS- Versatile power sup- | 
ply plans. $7.95. RS Distributors, 1239 Kayak | 


Cove, Lutz, FL 33549. 


FIBER OPTIC EDUCATIONAL EXPERI- 
MENTS KIT, INCLUDES: TUTORIAL, W/ 
EXPERIMENTS, 40ft. FIBER ASSORTMENT, 
CUTTING TOOL. $19.95+S/H 800-373-7078. 


KITS- PLANS- MATERIALS 
THE WOODEN BOAT SHOP 
FREE CATALOG 1-800-933-3600 


OOOUCH! Don't get scalded in the shower 
again. Complete plans. $12.95. OOOUCH!, PO 
Box 97026, Pittsburgh, PA 15229-0026. 


| PLASTICS 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog $3.00 refundable. 
CASTOLITE, Dept. 96E/PS, 4915 Dean, Wood- 
stock, IL 60098. 


compounds, techniques, 
information: Castcraft, Box 


Rubber, plastic 
sources. Free 


17000(V96), Memphis, TN 38187-0000. 


` REAL ESTATE 


BARGAIN HOMES - Foreclosed, HUD, VA, S&L 
Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-800-513-4343 Ext. H-20025 for list. 


MONTANA & WYOMING 


Trees, Creeks and Wildlife. 35 acres starting al 
only $14,900. Many other properties and sizes 
available. Easy Owner Financing. No Time Limit 
Guarantee. Warranty Deed. Guaranteed Access. | 
Call today for free information & photos. 
Rocky Mountain Timberlands 
1315 East Main * . PS, P.O. Box 1153 
Bozeman, MT 59771- -1153 * (406) 586-8088 


Call Toll Free: 1-800-682-8088 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave, Sherman Oaks, CA 
91423 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887. (4JG6) 


20-160 acre claim program still a available, get yours for 
$20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by-step 


package including maps, telephone helpline, filing 

forms, etc. send $20; or for more information send $3. | 
PUBLIC LANDS TITLE; PO Box 2945-Р5 Роп | 
Angeles, WA 98362-0336 (this is not Homesteading, 

i's much easier and'only costs $1, per acre). 


Superinsulated - | 


| ELECTRO- 


REAL ESTATE 


ROCKY MOUNTAIN RANCHES, Idaho, Mon- 
tana, Washington. Affordable acreages. Free 
information. Call today. 1-800-942-5363. 


TAKE OVER 20 ACRES. West Texas Ranc- 
hland. No Down. $39.00/month. Box 4166-P, 


West Hills, California 91308. 


 REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. MAILPOST, 
2421PS Pratt, Chicago, Illinois 60645, 


312-764-0100, 800-890-3199 
SATELLITE TV 


DSS CARD FIX ONLY $249. All makes and 
models. Turns on all channels. send $249.00 to 
REQUEST, 5201 Kingston Pike, Suite 6-106, | 
Knoxville, TM 37919. 


Satellite TV ° 
Discount Buyer s Guide 
Keep Your Dish Moving Strong! 
чом * Complete Systems 
2, * Upgrades 
* Replacement Parts 
* Tune-Up kits 
* Accessories 
* Technical Support 


к 800-334-6455 
i M #2 18-720-5231 Кас 218-739-4879 | 
ib Skyvision, Inc: 
| ШЕ Т. 1034 №. Frontier Dr. | 
Fergus Falls, M. 565317 


or ™ Dod от Np ersten! 


LOWEST PRICES FOR SERIOUS BUYERS. 
Shop around, call us last. Free price list. 43 
years in business. ANTENNA KING. 
1-800-814-5377. 


OBTAINING Audio for your VCII and VCII plus is 
easy. Details. 1-800-211-5635. 


RCA 18" DSS Now DESCRAMBLED, Receive 
ALL Channels; Movie, Local Blackout Sports, 
Special Events. Buy New Access Card Today. 
Where To Get. One And How Much. Send 
$19.95 To: DSS DESCRAMBLERS, Unit 133, 
6822 22nd Ave. No., St. Petersburg, FL 33710. 


Ppigitak IS the Future 


AMN Am | 
The NEW DISH™ Network! 
* MORE Programming Choices 
for YOUR Family. 
Save 30-60% on Programming 
Compared to Cable and other Digital 
800-500-9264 
Special Digital Hotline 
y, Nery Deserves a DISH™ 
& Skyvision, Inc: | 


1030 Frontier Dr. 
Fergus Falls. MÀ 56537 


SOUND for VIDEOCYPHER-II and plus. Free 
details. SASE: NASSIRIAN, Box 382-5,- Rio 
Linda, CA 95673. 


SCIENCE & CHEMISTRY | 


MAGNETIC DETECTORS: DC, 
AC, RADIO/ MICROWAVE. FREE CATALOG, 


| INFO. 800-769-3754, 801-487-9492. 


"EXPERIMENTERS" LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


GLASSWARE- CHEMICALS. You want it, we 
have it'We'll ship upon receipt of order. 11722 
Charles Street, Houston, TX 77041. (713) 
466-8776. 


Continued on pg. 95 
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LOOKING ВАС mun 


EDITED BY BOB SILLERY SAMPLING A. TURY OF POPULAR SCIENCE 


100-Ton Flying Wing 


"rj EFFORTS TO MAKE TAILLESS aircraft practical began 
ШЕШ the year before Orville Wright was born. At least 40 
pioneers, of nearly as many nationalities, have contributed to 
the science. Now an American, John K. Northrop, has done it 


| M nas ав а сеа ofc com- F 
` pressed airin front of it. As sit reaches the sal 


with the Army's XB-35 bomber. Under construction for three : Шиш glove, the comp essed air causes the ball to ДЕ: 
years, the XB-35 was designed so that all external surfaces | rebound. But this glove swallows the compressed air, cre- 2 
contribute to lifting it.—May 1946. | ating a partial vacuum and eliminating any rebound. oe X- 
Northrop’s flying wing has influenced the design of the B-2 | ible i tubes are attached to air holes in the padded palm, 
stealth bomber as well as the “blended-wing body” ЕР with outlets on the sides of the qux CE 1921 — 1 


that may help power huge new jetlin- 
ers [see “Megaplanes,” Apr. '95]. 

Over the past 12 years, a crew of me 
volunteers has restored a classic 

N9M-B version of the flying 
wing and has recently 
taken to the skies in 
it [see “The Wing 
Flies Again, " 
Nov. 95]. 


| — as 
 aTimepiece 


ETT] NIAGARA Falls may be 
MX] used to help ascertain the 
antiquity of man on this conti- A 
nent. The relation of the falls to the deserted shies of the lake 
region is well known, and the old water margins have been 
traced over wide areas; but these may be extended to use the 
falls to estimate the age of the river banks on which the oldest 
inhabitants left their scanty treasures long ago.—May 1896. 


View from 
1,350 Feet 


Bay Area Rapid 
Transit 


ETE THOUSANDS of men 
ШШШ in the San Francisco 
Bay area have been design- 
ing, diving, digging, ham- 
mering, hoisting, and haul- 
ing to put together the most 
ambitious transportation 
project attempted in this 
country in the past 60 years. 
The amazing result will be 
unveiled this year as trains 
begin rolling on part of the 
$1.3 billion, 75-mile Bay 
Area Rapid Transit (BART) 
system. May 1 971. 


REPORTER Robert 

ШШШ Gannon climbed a 
wobbly wooden ladder up 
the last few stories of New 
York's World Trade Center to 
see the ceremony marking 
the completion of the last 
structural element. His re- 

ward? А spectacular view— 
here, he peers at lower 
Manhattan from a supply 
platform at the 109th 
floor.—May 1971. 
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SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 


Carl anas Owes 


Kings: 1 mg. “tar”, 0.1 mg. nicotine. Lowest of all brands: Canton Ultra! tess than OD MG tar. less than 0.05 mg. nicotine av. per cigarette by FTC method 


SEEMS OUR MOST ORIGINAL IDEAS 


«RECYCLED! 


Bluer sky, greener grass, cleaner air. These are elements we see in the vehicles 


were developing at FORD MOTOR COMPANY. Like the Synthesis 2010. A car 
whose body is made of 100% RECYCLABLE aluminum. Which is just as strong 
as steel, yet gentler on the gas pump. To d a y, Ford is an industry LEADER in 


aluminum fabrication and RECYCLED plastics. It's all part of our continuing 


better fuel economy and HIGH RECYCLABILITY. We believe this visionary 
thinking, powered by the latest technology, will make cars and trucks safe on 


the road and the ENVIRONMENT. Which has always been our original idea. 


6 EGE e? FSS TESSGCESX # «777» * LINCOLN + MERCURY S 
QUALITY IS JOB 1. 


For more information, contact us on the Internet at: http://www. ford.com 


effort to build ENVIRONMENTALLY RESPONSIBLE cars that combine even 


